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Meeting the specific requirements of 
bgeing b-47 jet engine manufacturers and the 
Armed Services, BG igniters are in 
use in many U.S.A.F. turbo jet aircraft. 

Maintaining maximum performance and durability as well 
as accessibility so important for economical maintenance, 
BG igniters are the choice of major turbo jet engine manu- 
facturers. 


Giving exceptional performance under the most rugged com- 
bat conditions, BG igniters are preferred by maintenance and 
engineering personnel in the jet engine field. 


For information on this 
and other BG products, write: 


THE 



CORPORATION 

136 WEST 52nd STREET, 
NEW YORK 19, N. Y, 





Here’s just about the newest and hottest thing in aircraft heating: 600,000 Btu/hour 
Janitrol combustion heaters in wing tip pods on the Douglas C-124A. Four of these 
units, and a 200,000 Btu/hour unit total 2.6 million Btu/hour — handle all anti-icing 
requirements as well as flight deck and cabin heat — increase capacity by 900,000 Btu/hour 
over that of the 12-unit Janitrol installation employed on the early version of this giant 
. . . Operational performance is improved: heaters are located at the tip of the wing 
where highest temperatures are required and the plane’s service ceiling is upped 1,300 
feet by the favorable end plate effect of the pods. This is another good example of 
Janitrol’s long combustion engineering experience successfully teamed up with aircraft 
builders to "raise the ceiling" and "extend the range" of aircraft heater performance 
. . . The earlier in the design stage you call in your Janitrol representative on your 
heating problems — the better. 
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Walter Kidde & Company, Inc. 

7 1 a Main Street, Belleville 9, N. J. 
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this KIDDE dehydration equipment 
makes pneumatics work at 50,000 feet 


Aircraft pneumatics systems don’t have 
to freeze— even at 50,000 feet. 

Kidde dehydration equipment, through 
processes of separation and drying, delivers 
compressed air to the storage bottles with 
a free air dew point of at least minus 65° F. 
Saturated air going into the compressor is 
99.6% dry when it reaches the storage bot- 
tles. The accumulated moisture is released 
by automatic dump valves. When this hap- 
pens the entire system from compressor to 
check valve is purged. 

This special Kidde dehydration equip- 
ment. coupled with the new lightweight 
Kidde four-stage compressor, gives you a 
“workhorse” pneumatics system even at 
altitudes of 50,000 feet and through a tem- 
perature range of minus 65° F to 160° F. 

Write today for full information. 


Walter Kidde ft Company of Canada, Ltd., Montreal, P. Q. 
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REX-FLEX 

combines the durability of stainless steel 
WITH REQUIRED FLEXIBILITY 

• critical connections above where flex- 
be combined with rugged durability, 
ring "know-how 


ication of all types of flexible stainless steel 
poncnts for aircraft. In addition to those ap- 
itions indicated in the composite piston driven 
raft illustrated above, Flexonics Corporation 
iny vital assemblies for jets, 
needs in stainless steel flexible 
bellows, ducting or flexible metal 
REX-FLEX will provide the answer, 
tgineers will be pleased to go over 
ments with you. Write, wire or phone. 
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NEWS DIGEST 



Domestic 

Fourth-quarter materials allocations 
reportedly arc being held up by Defense 
Production Administration pending 
settlement of the steel strike. DPA 
won’t know how much material is al- 
locable until all of the strike losses are 
tallied. 

David L. Behnckc is legal president 
of the Air Line Pilots Assn., according 
to ruling in Chicago by U. S. District 
Judge Walter LaBuv. His order was 
scheduled to take effect July 10. ALPA 
directors seek a stay of the order pend- 
ing appeal. They deposed Behncke and 
named Clarence Sayen president Julv 
17, 1951. LaBuy decided that this 
move was not carried out in accordance 
with association by-laws. 

Biggest B-36 formation to cross the 
Atlantic was 21 bombers which landed 
in England June 27 after flight from 
Texas with one stop at Limestone AFB, 
Me. Planes were scheduled to return to 
their home base after a brief visit. 

Personal plane collided with Ameri- 
can Airlines’ DC-6 near Love Field, 
Tex., June 28. DC-6, carrying 55, was 
only slightly damaged and landed safely. 
Both occupants of the smaller plane 
were killed. 

PAA increased service between Ham- 
burg, Germany and Helsinki, Finland, 
beginning July 1, to take care of Olym- 
pic Games traffic. 

Seven-year extension on international 
route pattern used by PAA and TWA 
has been granted by CAB, which also 
made some modifications in the serv- 
ices. The Board also turned down Euro- 
pean-American Airlines’ application to 
set up airfreight service between U. S. 
and Europe. 

Five U. S. soaring teams are partici- 
pating in the international champion- 
ship contests being held in Madrid, 
Spain, June 30-July 13. Heading the 
contingent is Richard H. Johnson, in- 
ternational distance holder. 

J. D. Durand, formerly with the Bu- 
reau of Internal Revenue, has been 
named secretary of the Air Transport 
Assn., succeeding the late Merrill F. 
Redfern. Durand also will serve as 
ATA’s assistant general counsel. 

Boeing C-97A Stratofrcighter carried 
record load of 17} tons from Travis 
AFB, Calif., to Hawaii in 11 hr. 52 


min. June 22. Gross weight was nearly 
80 tons. 

Boost for nonskeds is being given by 
Sen. Estes Kefauver. His position: “I 
see no reason why they cannot be given 
permanent, if limited, operating au- 
thority to serve the public, as the special 
carriers have done so successfully, with- 
out financial assistance from the gov- 
ernment. . . . The five years of in- 
decision on the part of CAB on this 
major problem should be resolved as 
soon as possible. The longer the pres- 
ent confusion and indecision continues, 
the greater the danger of establishing a 
pattern for monopoly.” 

Capt. William B. Voortmeyer, 62, 
aerial navigation consultant, died in San 
Francisco June 17. He charted history- 
making flights in the late 1920s. 

Inquiry into alleged $2-million profit 
on an S8.7-million USAF housing proj- 
ect at Wright Field is being asked bv 
Rep. Paul Schenk. He wants to know 
how Cowan Construction Co., Shaw- 
nee, Okla., got the contract, also why 
a retired USAF general, George H. 
Beverly, was named expediter on the 
project. Schenk said the project was 
in a dangerous location east of a run- 
way and “an invitation to disaster.” 

Three ignition analyzers reportedly 
have been ordered from Scintilla Mag- 
neto division of Bendix Aviation Corp., 
by Canadian Pacific Airlines for instal- 
lation on its forthcoming Douglas 
DC-6BS. 

Financial 

Electxol, Inc., Kingston, N. Y., has 
declared a quarterly dividend of 10 
cents on outstanding common shares 


payable July 31 to holders of record 
July 15. 

Northwest Airlines had net loss of 
$24,102 for May. Cancellation of 
flights because of oil strike is blamed. 
Operating revenues during the month 
were $4,414,101. The carrier has voted 
a 28.75-cent quarterly dividend on 4.6% 
cumulative preference stock, payable 
Aug. 1 to holders of record on July 18. 

Jack & Heintz, Inc., Cleveland, has 
declared a 1 5-cent dividend on common 
payable Aug. 1 to holders on July 15. 
There also will be a 50-ccnts-a-share 
dividend paid on 4% series cumulative 
preferred on Oct. 1 to holders as of 
Sept. 15. 


International 

Gloster G.A. 5 twin-jet delta-wing all- 
weather fighter crash-landed at Bos- 
combe Down test station when new 
elevator controls reportedly didn't work 
properly. Another prototype G.A. 5 is 
scheduled to fly soon. Production is not 
being held up because of the mishap. 

Fokker S.14 side-by-side jet trainer re- 
cently was inspected by Maj. Gen. 
Craigie, USAF Deputy Chief of Staff 
for Research and Development. Re- 
cently the plane also was flown by a 
number of RAF personnel, including 
Air Marshal Sir John Boothman, RAF 
Controller. The S.14 is slated to go into 
production soon. 

USAF-Europe has ordered $4 million 
worth of jet engine starters for F-84 
Thunderjet fighters from Ford SAF. 
Paris. The units presumably are similar 
to the portable device described in 
Aviation Week June 16, p. 78. 
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to do the job faster-better-safer! 
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leaders in the field because of their speed, ease and 
safety of installation and removal, positive safety-lock hold and 
rugged durability. Special types can be developed for 
your particular needs. Write today for catalog. 
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Secrets of Russia’s MiG Revealed 


* What the U. S. Air Force has learned about the Rus- 
sian-built MiG-15 in Korea long has been cloaked in 
military security. Now the secrecy has been lifted. 
Aviation Week presents exclusively, on this and the 
following pages, the first official Air Force evaluation 
of this Soviet-built fighter, based on captured aircraft. 


By Ben S. Lee 

Russia's MiG-1 5 jet fighter has a top 
speed of 584 knots. 

Its rate of climb is a sensational 10,- 
400 ft./min. at sea level. 

These facts, and other authentic de- 
tails about the speedy little Russian 
plane which is tangling with USAF’s 
first-line North American F-86 Sabres 
almost daily over Korea have been gath- 
ered by Aviation Week from an offi- 
cial USAF evaluation of a captured 
MiG-15 and its Russian-built Nene- 
type turbojet engine. 

The analysis was completed for the 
USAF by engineers of Pratt & Whitney 
Aircraft division. United Aircraft Corp., 
at East Hartford, Conn., USAF tech- 


nical specialists at Wright-Patterson 
AFB, Ohio, Cornell Aeronautical Lab- 
oratory at Buffalo, N. Y., and several 
other government-sponsored research 
agencies. 

► More Thrust—' There are three versions 
of the Russian-built MiG-15 in opera- 
tion against United Nations forces in 
Korea. In configuration the MiGs are 
the same, but thrust of a later model 
has been increased through further en- 
gine development by about 1,000 lb. 
Two are day fighter types and the third 
incorporates radar for night and all- 
weather operation. 

These later MiG-1 5 aircraft are pow- 
ered by Russian versions of the original 
British Rolls-Royce “Nene” which de- 
veloped 5,000 lb. thrust. Russian en- 


gineers have managed to squeeze an- 
other 1,000 lb. thrust from the basic 
British engine for a total of 6,000 lb. 
thrust, dry, at sea level. With water in- 
jection, maximum thrust is upped to 
6,750 lb. 

The MiG-15, with which this analysis 
is concerned, was built in 1948 at 
Zabod, 1, Kuybyshev. The Russian 
“copy" of the British engine has been 
redesignated by the Soviet manufacturer 
as model RD-45. More powerful ver- 
sions of the same engine have been re- 
ported operating over the Yalu. 

Mechanically, research experts con- 
cerned agree, construction of all en- 
ine parts, with the exception of tur- 
inc blade attachments, are of Nene 
origin. But, they continued, Soviets are 
capable of carrying to successful con- 
clusion by native talents and endeavors 
NEW developments in the field of gas 
turbine engines. 

► Quality Excellent— Further indica- 
tion of high respect that the U. S. en- 
gineering specialists pay to Russian en- 
gineering and production techniques is 
an added comment from a top USAF 
spokesman that, “Soviet workmanship 
reflected in fabrication of MiG-15 
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In 1948, both Rolls-Royce and Pratt 
& Whitney produced scaled-up ver- 
sions of the Nene, designating them 
Tay and J-48. Both of these engines 
have, according to previouslv released 
ratings, a maximum dry thrust of 6,250 
lb. The MiG-15 engine closely ap- 
proximates the U.S. and British ad- 
vanced development on the original 
Nene, but the execution of develop- 
ment has been markedly different. This 
is representative of a separate approach 
and is obviously the result of inde- 
pendent Soviet work. 

Russian development of the Nene, 
U. S. engineering analysis revealed, was 
able to obtain a 15% greater area for 
combustion chambers throughout and 
the turbine blades are longer and of 
wider chord. Examination also revealed 
that the final tailpipe area of the Rus- 
sian powerplant is 30% greater than 
similar components of the J-42, the 
original Pratt & Whitney version of the 
Nene. Russian engineers were able to 
accomplish the scale-up of the internal 
gas passages with no increase in the 
50-in. overall diameter of the original 
British engine. 

►Materials Similar-Materials used in 
the Russian powerplant arc similar 
to those used in the Rolls-Royce Tav 
and Pratt & Whitney J-48. the tur- 
bine blades are made of a stainless 
steel alloy known technically as 
Nimonic 80, while the burner liner and 
swirl vanes are of Nimonic 75. The 
swirl vane assemblies are fabricated of 
titanium-stabilized stainless steel 


ers and turbine blades makes practical 
an engine operating temperature at tur- 
bine inlet of 1,550-1. 600F. 

Analysis of the Russian powerplant 
combustion chamber. Air Force offi- 
cials explain, shows that the Soviets 
combined a substantial amount of na- 
tive initiative along with their known 
procedures in duplication and copy- 
ing. Examination of the construction 
of this component, it was admitted, 
reveals that the Soviets have overcome 
a design problem which until recently 
had been virtually an insurmountable 
obstacle for the British and the U.S. 

TIi is Russian innovation is the inclu- 
sion of an additional ring of perfora- 
tions just aft of the primary zone of the 
combustion chamber for increased dilu- 
tion of air. 

► Welding Techniques-Further, they 
said, insertion of reinforcement rings 
in the liner perforation located in the 
of the combustion chamber, 
increase in the gage of metal used 
the hot zone and liner section, as 
11 as an improved duplex fuel nozzle. 


hot 


Photographic Three View . . . 



Official AF Model of MiG-15 


Top speed: 584 knots (672 mph.). 
Rate of climb: 10,400 ft./min. at 
sea level. 

Powerplant: Russian RD-45, a de- 
velopment of the British Nene; 
rated at 6,000 lb. thrust, dry, at 
sea level; 6,750 lb. with water in- 
jection. Fuel consumption is 1.14 
Ib./lb. thrust/hr. 


Gross weight: about 12,500 lb. 
(F-86A weight has been quoted at 
16.500 lb.). 

Wingspan: 33 ft., with 42 deg. 
sweepback. 

Fuel capacity: 330 gal., excluding 
wingtip tanks. 

Armament: two 23-mm. and one 
37-mm. automatic cannon. 
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are certainly illustrative of Soviet capa- 
bilities in the field of development in 

Analysis of Soviet welding techniques 
and practices, the report stated, showed 
that the fabricators were particularly 
capable in resistance welding. Particu- 
larly, it noted an "impressive quality 
of proficiency attained in welding three 
thicknesses.” 

Weight of the Soviet powerplant is 
approximately 2,000 lb. Weight of the 
Pratt & Whitney J-48 (Aviation Week 
Feb. 26, 1951, p. 45) is approximately 
the same. The original Nene turbojet 
engine weighed 1,715 lb. 

Specific fuel consumption of the Rus- 
sian jet is 1.14 lb. per pound of thrust 
per hour. The report stated that the 
engine did not incorporate afterburn- 
ing. However, it was noted that the 
engine's tailpipe diameter and length 
were of sufficient size to utilize a short 
afterburner which would boost total 
thrust 1,000 lb. 

► Combat Radius-Intelligence officers 
in the Air Force told Aviation Week 
previously (June 11, 1951, p. 16) that 
the MiG-15 engine is capable of pro- 
ducing about 25% more thrust than it 
has produced to date. The current re- 
port bears out this data. 

[Editor's note: Some speculation in un- 
official quarters has given rise to a re- 
port that the heavicr-engine version of 
the MiG-15 results in a considerably 
increased combat range and radius. 
Range is determined primarily by air- 
craft configuration, fn a more powerful 
Russian fighter this would mean only 
that the plane would be able to obtain 
its maximum range at higher altitude .] 

In aircraft design, and subsequently 


performance, it is axiomatic that ad- 
vantage gained in performance of one 
feature is usually gained only at cost to 
another desirable feature. 

For example, the Russian govern- 
ment apparently has far less regard for 
the safety and comfort of its pilot per- 
sonnel than it does for fighter per- 
formance. During World War II, of 
some 13,000 Bell P-39 Aircobras built, 
more than half were sent to Russia-at 
that time our ally under lend-Icase 
terms. The Soviets promptly discarded 
armor plate, reduced the number of 
machine guns and removed considerable 
instrumentation thought necessary by 
the U. S. for pilot safety and necessity. 

Result was a net saving of more 
than a ton and a half, and what the 
U.S. Air Force had begun to consider 
a second-rate fighter became more than 
a match for anything the Germans 
could put up on the Eastern front 
against the Reds. 

► Weight Comparison— This is true to- 
day of Red MiGs in battle over Korea. 
While essentially the same in dimen- 
sions and power as our North American 
F-86A and E fighters, performance- 
wise, in many respects the Mig-1 5 still 
outperforms the F-86. This is true 
because the U. S. fighter is ornamented 
with “gadgets” deemed necessary by 
the military for pilot safety and conven- 
ience in flight to the tune of almost 
two tons. The MiG-15 weighs approxi- 
mately 12,500 lb. while the F-86A 
weighs 16,500 lb. 

The problem of accessory weight vs. 
performance in U. S. aircraft is knotty. 
This nation rightfully values the lives 
of its fighting men highly, and yet 
there is going to have to be a line 


drawn somewhere on aircraft accessory 
ornamentation, a Defense spokesman 

“We are making our planes so safe 
for the pilot that we are killing him,” 
he explained. In battle today, speed 
and performance is the thing. In the 
air, combat is almost a one-shot affair. 
With air combat rates of closure al- 
ready passing the 1,400-mph. mark, con- 
ventional aircraft armor is virtually use- 
less. At those speeds, if a hit is made 
armor will avail the pilot little. 

In general configuration the MiG is 
slightly smaller both in span and fuse- 
lage length than the F-86. Span of the 
MiG is 33 ft., against 37 ft. 1 in. for the 

► Fuel Capacity— Here, the general re- 
semblance ends, however. For, with the 
much lighter weight of the MiG in 
comparison to the F-8 6, p erformance at 
altitude is excellent. Trie weight dif- 
ferential gives the MiG some advan- 
tage in climb, ceiling and maneuverabil- 
ity. Veterans returning from Korea re- 
port that MiG pilots can “turn up the 
wick” and hit about 585 knots in level 
flight at sea level. 

These same vets report it also climbs 
at about 9,500 ft. per min. They re- 
port it can climb to 30,000 ft. in un- 
der 6 min. and that its performance 
above that altitude is phenomenal to 
about 50,000 ft., its ceiling. 

Early models of the MiG-15 had a 
fuel capacity of approximately 330 gal., 
although pilots returning from Korea 
report some later versions equipped 
with droppable external wing tanks, 
which should considerably increase their 
range. Present aircraft are equipped 
with fuel systems and external shackles 
for carrying either bombs or fuel. 

General 

“Steel." the Air Force report said, “is 
used in the MiG at manv points where 
highly concentrated loads are encoun- 
tered.” Carry-through structures arc 
used where the wings are attached. The 
beam was built up of steel caps and an 
aluminum web. Similar construction 
is used in the tail assembly. 

The 1948 engine, although it in- 
cludes a throttle quadrant and has a 
cam-operated microswitch at full open 
position, it has no provision for aug- 
mentation of the basic engine perform- 
ance. The engine fuel is kerosene. 

The actuating system for the landing 
gear and brakes is hydraulic. A pneu- 
matic system supplied by air bottles is 
provided to extend the flaps and land- 
ing gear in the event of lost hydraulic 
pressure. The underside of the wing 
panels includes attachments for carrying 
external fuel load or bombs. Armament 
carried on the MiG-15 is two 23-mm. 
and one 37-mm. cannon. 

There is no provision for installation 
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SIDF. VIEW of the official AF model of Russia's high-performance MiG-15. 


of IFF or other radar equipment in the 
1948 version of the MiG, although later 
planes now flying do incorporate a 
more substantial quality of electronic 

Engine ducting arrangement incor- 
porates a split duct in the nose intake 
and carries past the pilot compartment. 
Immediately aft of the cockpit, and 
slightly forward of the front wing spar 
connection, the two ducts split again, 
forming four separate ducts which con- 
tinue aft and dump into the plenum 
chamber. 

The total duct area immediately for- 
ward of the plenum chamber results in 
a decrease in overall dumping loss. 

Design Analysis 

► Wing Panels— Wing span is 33 ft. 
The average airfoil section thickness is 
approximately 11%. The wing in plan- 
form is swept back 42 deg. It incorpo- 
rates conventional control surfaces. 

There is an internal aerodynamic 
control balance installed on the ailerons. 
The sealed aerodynamic balance is suc- 
cessfully employed to reduce pilot stick 
force. The use of this pressure differen- 
tial-type balance allows a maximum ef- 
fective control area. It does severely 
limit the throw of the stick and there- 
fore the effectiveness of the ailerons. 

There are two stall fences, approxi- 
mately 4 in. high, formed by riveting 
two sheets of aluminum together, in- 
stalled on the upper surface of each 
wing parallel to the line of flight. The 
fences extend from the wing leading 
edge to the flap-aileron hinge line. 

► Tail Surfaces— The horizontal tail 
surface, spanning 14 ft. 10 in., also is 
swept 42 deg. It incorporates a serrated 
plate at the forward attachment point 
of the horizontal stabilizer to provide 
ground adjustment of the angle of in- 
cidence. A steel plate, acting as a mass 
balance, is located at the bottom of the 
rudder assembly. An additional mass 
balance weight is provided at the upper 
tip of the rudder. This balance weight 
is enclosed in a streamlined jacket 
faired into the vertical stabilizer. 

Airfoil (tail) section has 8% thickness 
ratio at the root in streamwise direction. 
Stabilizer uses all metal semi-monocoque 
construction, except that monocoque 
construction is not carried through from 
right to left side of stabilizer. Left and 
right stabilizers are connected by struc- 
tural members through which a push- 
pull tube for actuating elevator passes. 
Stabilizer is made up basically of one 
heavy steel spar which is forged and 
machined and is at 25% of chord. 

Structural Design 

Fuselage of the MiG-1 5 is of conven- 
tional semi-monocoque construction 
with stressed metal skin used through- 


out. The sections are built of pressed 
aluminum formers, extruded stringers 
and aluminum skin. The nose and 
mid-section, containing the pilot's com- 
partment and fuel cells, comprise the 
forward assembly of the fuselage. This 
assembly ends just at the intersection 
of the rear wing spar with the side of 
the fuselage. 

At this point, a steel carry-through 
structure for the wing is located. The 
carry-through structure is in the form of 
an “I” section having two steel caps 
joined by a web consisting of two alu- 
minum plates bolted and riveted to the 
caps. The aft section of the fuselage 
bolts to this structure, using the same 
fittings as the wing-to-fuselage connec- 

This permits the rear portion of the 
fuselage to be easily removed for access 
to the engine. The wings are attached 
to the carry-through structure by a 
two-pin fastening arrangement. 

► The Wing— The wing is assembled in 
a single panel with the major break at 
the side of the fuselage. A skin break 
is located at the outboard end of the 
landing flaps. The wing outboard of 
the landing gear has two spars running 
at constant chord percentage lines. The 
aft spar continues to the side of the 
fuselage and the front spar to the land- 
ing gear hinge point. 

From this point the front spar angles 
forward to allow space for the wheel 
well. A third spar runs diagonally from 
a point on the front spar just outboard 
of the landing gear and perpendicular to 
the center line of the fuselage. 

The forward and aft spars are 
built-up “I” section aluminum alloy 
spars, utilizing extrusions for the upper 
and lower caps. The diagonal spar is 
similar in construction to the carry- 
through structure previously described, 
and transmits the bending load to that 
structure. 


Two mass balances of approximately 
60 lb. each arc located in the leading 
edge near each wing tip. These are used 
to avoid a critical flutter frequency 
within the allowable range of flight 
speed of the airplane, increasing the 
speed at which flutter will develop. 

► Vertical Fin— The vertical fin is of 
two-spar construction, the rear spar de- 
signed to be the primary load carrying 
member. Loads from the spar arc ab- 
sorbed by the fuselage mainly through 
a heavy steel frame placed in the fuse- 
lage on a line parallel to the rear spar of 
the vertical fin. 

The fin is fabricated of pressed alu- 
minum ribs and stringers with the skin 
flush-riveted to the structural members. 
The lower portion of the rear spar is a 
steel “I” beam with web lightening 
holes. The section of the vertical fin 
above the horizontal stabilizer is at- 
tached to the lower section with bolts. 

► Stabilizer— The horizontal stabilizer is 
of monospar-type construction and prac- 
tically all shear and bending loads arc 
taken out by the spar and transmitted 
to the steel carry-through structure lo- 
cated in the vertical fin. Torsional loads 
are taken out by the spar and forward 
attachment point. 

Powerplant I 

The Russian-developed MiG-15 en- 
gine, based on the British Rolls-Royce 
Nene, is known as the RD-45 engine, 
the 1948 version of which developed 
5,000 lb. thrust. The engine is a con- 
tinuous-flow turbojet, incorporating: 

• Single-stage double-entry centrifugal 
compressor. 

• Nine straight-through can-type com- 
bustion chambers. 

• A single-stage axial-flow reaction tur- 

• Exhaust system. 

The compressor consists of a 28.8-in. 
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dia. machined impeller with 29 radial 
vanes on each side. The impeller and 
impeller-inducers are of aluminum con- 
struction. The inducer sections measure 
17i in. in dia. and are included on both 
sides of the impeller. 

The compressor casing assembly is 
made of aluminum alloy and consists of 
a front and rear member to which the 
diffusor sections are attached. Bolted 
to the facings at the nine outlets from 
the rear compressor case arc nine cast 
aluminum elbows which direct the air 
into the combustion chambers. At the 
bend in the elbows arc three cascade 
vanes designed to give a uniform accel- 
eration throughout the bend. 

► Combustion Chamber— Each of the 
combustion chamber assemblies consists 
of a combustion chamber of aluminized 
steel, a combustion chamber cover of 
cast aluminum and an inner removable 
liner made of high-temperature- 
resistant alloy. Fuel is injected down- 
stream by means of an atomizing duplex 
fuel nozzle. Through a metering orifice 
in the front end of the inner liner, a 
quantity of primary air is admitted to 
form a combustible mixture. This pri- 
mary air velocity is reduced by means of 
a swirl vane assembly surrounding the 
burner which is calculated to insure 
flame stability. 

Secondary air flows along the annular 
space between the liner and the com- 
bustion chamber and is directed through 
holes into the interior of the liner for 
diluting the mixture and reducing the 
gas temperature before it reaches the 
turbine element. 

Ignition of the combustible mixture 
is achieved by means of two flame ig- 
nitors which are small self-contained 
units consisting of a low-pressure ato- 
mizer and a high-tension spark plug. 

► Turbine Wheel—' The turbine wheel 
assembly is made up of a 16-in. dia. 
disc, machined from a steel alloy forg- 
ing, and includes 54 equally spaced 
V-shaped slots whose sides are broached 
to form a series of truncated “fir tree” 
splines for turbine blade mounting. 
Fifty-four turbine blades, each having 
an overall length of 5.5 in., arc made of 


high-temperature-resistant material of 
the Nimonic variety, and are secured 
radially to the disc by corresponding 
splines which mesh with those on the 
turbine disc periphery. 

Axial movement or the blades is re- 
stricted by a key, formed integrally 
with the front end of the blade root. 
The turbine nozzle guide vane assem- 
bly includes 48 blades of high-temper- 
ature-resistant material. 

Accessories of the Soviet RD-45 in- 
clude two fuel pumps, an electric starter, 
a tachometer generator, an oil sump and 
filters, low-pressure fuel filter, a baro- 
metric pressure control, and an auxiliary 
gear box drive. 

Powerplant II 

Much of the above description of the 
powerplant of the 1948 MiG applies 
also to the later captured RD-45 en- 
gine version, which has been analyzed 
by Pratt & Whitney as having a 
stepped-up power of 6,000 lb. thrust, 
dry, at sea level, and 6,750 lb. thrust 
witli water injection. 

Principally the changes involved the 
combustion chambers, which have 15% 
greater area, and the turbine blades, 
which are longer and of wider chord. 
Comparison with the earlier None di- 
mensions shows the blade is one-half in. 
longer and one-fourth in. wider in 
chord. Blade profile is still similar. 

Tailpipe area is reported 30% greater 
than that of the original Ncne. The 
scale-up of internal gas passages was 
accomplished, however, with no in- 
crease in the 50-in. overall dia. of the 

► Other Refinements: 

• An additional ring of perforations just 
aft of the primary zone of the combus- 
tion chambers for increased dilution of 

• Insertion of reinforcement rings in 
the liner perforation in the hot zone of 
the combustion chambers. 

• Increased gage of metal used in hot 
zone and liner section. 

• Improved duplex fuel nozzle. 

Turbine blades are of a stainless steel 


alloy designated Nimonic 80, while the 
burner liner and swirl vanes are of 
Nimonic 75. Swirl vane assemblies ate 
fabricated of titanium stabilized stain- 
less steel in both inner and outer rings. 
Additional use of this material in burn- 
ers and turbine blades makes practical 
an engine operating temperature at tur- 
bine inlet of 1,550-1,600F. 

The refined Soviet engine weighs 
about 2,000 lb., as compared to 1,715 
for the original Ncne. Specific fuel 
consumption is given as 1.14 lb. fuel/lb. 
thrust/hr. The engine analyzed did not 
incorporate afterburning. It was noted 
that tailpipe dia. and length were suf- 
ficient to utilize a short afterburner 
which would boost total thrust a calcu- 
lated 1,000 lb. additional. 

Cockpit 

Cockpit controls include a combina- 
tion voltmeter and ammeter; a remote 
compass indicator; a tachometer indica- 
tor; a fuel quantity gauge, with a maxi- 
mum scale indication of 1,050 liters 
(277 gal.); an engine gauge unit; and, 
in all, a total of 14 instruments for 
controlling various lights and minor 

► Instrumentation—' The transmitter of 
the remote compass indicator is located 
five ft. inboard from the right wingtip. 
The tachometer indicator dial is of the 
standard three-in. dia. size and the 
tachometer generator is located on the 
engine accessory section of the control 

The fuel quantity gauge is of the 
float-type fuel quantity transmitter 
which employs a potentiometer and 
a sliding contact to transmit a voltage 
signal proportional to the tank fuel 

The engine gauge unit has three 
galvanometer movements within a sin- 
gle three-in. case to indicate fuel pres- 
sure, oil pressure and oil temperature. 
The left control console includes: throt- 
tle flap and dive brake control handles; 
circuit breaker panel for starter and ig 
nition system: fire extinguisher controls, 
and the volume and tuning controls for 
the radio receiver. 

A small panel located on the forward 
section of the console includes one fire 
warning light and two actuator buttons 
controlling a two-shot fire extinguishei 
system. T lie right control console in- 
cludes the majority of the radio con- 
trols, as well as the valves for the emer- 
gency landing gear and emergency flaps 

► Flight Controls— The aileron control 
system is push-pull throughout the 
wing. The control enters the fuselage 
forward of the front wing spar. The 
elevator and rudder systems are com- 
bination torque tube and push-pull tube 
within the vertical tail assembly; the 
bell-cranks which protrude into the top 
of the fuselage have rod end bearings. 
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The horizontal stabilizer is pivoted 
in fittings at the rear or main beam, 
on the lower fin so that ground adjust- 
ment may be made to change the angle 
of incidence. The elevator carries a sin- 
gle trim tab on the left side which is 
electrically operated. The wing flaps are 
of the split type, yet incorporate the 
“Fowler" characteristic, since they move 
aft and downward on track and roller 
assemblies. 

Flap actuation is hydraulic, one cylin- 
der in each wing panel operating its flap 
through a combination of push-pull 
rods and bell cranks. Dive brakes lo- 
cated in the extreme aft end of the fuse- 
lage are hydraulically operated. A torque 
tube, passing below the exhaust fail- 
pipe, interconnects the two dive brakes 
for synchronization purposes. 

► Landing Gear— Nose wheel retracts 
forward but gear does not rotate during 
retraction. The main landing gear has 
a lever-type shock absorber action. The 
shock absorber strut is an air-oil type. 
The main leg of the landing gear is a 
static structural member; however, it is 
circular in cross section and is actually 
an oleo strut. 

The main wheel tire size is 26 x 6.6 
in. The material used in the innertube 
is a combination of synthetic and natu- 
ral rubber. The brake assembly is a 
two-shoe type, with each shoe actuated 
by its own cylinder. The retracting 
cylinder for the main landing gear has 
internal ball locks for locking the gear 
in the down position. A mechanical 
up-lock is used however, and is self- 
locking and incorporates its own small 
release actuating cylinder. 

The inner landing gear door is 
hinged on the wing root structure and 
is operated by its own actuating cylin- 
der, sequenced hydraulically to the main 
landing gear. An emergency pneumatic 
system, supplied by air bottles, is pro- 
vided to extend the flaps and landing 
gear in the event of loss of hydraulic 
pressure. Globe-type hand valves are 
located along the right hand console in 
the cockpit for control of these emer- 
gency systems. 

The component parts of the hy- 
draulic system show good design and 
manufacturing practice. 

► Cabin Pressurization. Tire MiG cabin 
is pressurized by bleeding the engine 
compressor on the elbow to the No. 1 
burner can. The system for pilot oxygen 
is of the high pressure type, contained 
in bottles, with a storage pressure of 
2,200 psi. 

Armament 


cannon, including the clectro-pneu- 
matic valve for compressed air to the 
charger and feed-assist cylinders, 
weighs 87i lb. 

The gun is 78J in. in length overall. 
The gun bolt is of the Solothum twist 
lock-type. As the bolt moves into bat- 
tery, the bolt head twists one quarter 
turn and locks by means of a stud on 
the bolt head following a cam in the 
bolt body. Simultaneously, the firing 
pin, which is fixed to the bolt body, is 
driven through the guide hole in the 
face of the bolt head and strikes the 
percussion primer in the base of the 
cartridge. The gun is recoil-operated 
with pneumatic feed assists and hy- 
draulic recoil buffer. An electric sole- 
noid releases the bolt in the rear posi- 
tion and the compressed spring in the 
pneumatic charger drives the bolt into 
battery. 

Ammunition belt is the open link- 
type, similar to the German Rhein- 
metal-Borsig-type for the MK-108 gun. 
The feedway also includes a chromium 
plated link stripper which strips the 
links downward radially from the cart- 
ridge case. In this way, the links are 
stripped from the rounds before the 
rounds actually enter the receiver. The 
link chute adapter attaches to the un- 
derside of the feed tray by a bayonet- 
type fitting and a locking arrangement. 

The link chute adapter is made of 
stainless steel sheet, formed and spot 
welded. The adapter weighs six ounces. 
The gun is mounted to the airframe by 
a front trunion mount and a rear mount 
with adjustment features for azimuth 
and elevation movements. The front 
trunion mount assembly weighs 4 lb.. 


The rear mount consists of a block 
and stud assembly mounted in a frame 
which is attached to a threaded post. 
By positioning the post, and moving 
the block at 90 deg. to the axis of the 
post, vertical and horizontal harmoniza- 
tion adjustment is accomplished. 

Ammunition box for the 23-mm. can- 
non is of the removable type, made of 
aluminum, weighs 9 lb. 2 oz. Equipped 
with two leather carrying straps, overall 
dimensions of the box are 20 x 104 x 
8 in. The box is installed adjacent to 
the gun to permit a direct flow of am- 
munition and has a capacity of 80 
rounds per box. 

Manufacture of the 37 mm. is ap- 
proximately the same. 

Gun fairings are fabricated from 
aluminum sheet, formed and riveted 
with a ring assembly at the forward 
end which fits over the gun barrel. 


As has been previously mentioned, 
the MiG-1 5 is weaponed with two 
23-mm. NS automatic cannon located 
on lower left side of the nose and one 
37-mm. N automatic cannon on lower 
right side of the nose. The 23-mm. 


Electronic Equipment 

As has been previously mentioned, 
the MiG-1 5s fighting in Korea are 
not using IFF or other radar equip- 
ment. The MiG-15 is equipped, of 


course, with a navigation and com- 
munications receiver, as well as an air- 
borne radio homing receiver. The navi- 
gation and communications receiver is 
Soviet-designated RSI-6M-1, while the 
airborne homing receiver is designated 
RPKO-10M. 


receiver (RSI-6M1) is an 8-tube super- 
heterodyne, with a frequency range of 
3.75 to 5.0 mc/s continuous tuning. 

The tubes employed are: 6K7 RF 
amplifier, 2-6K7 IF amplifiers; 6K7AVC 
and second detector, 3-13P1M audio 
tubes. Power source is a 24-volt air- 
craft supply and the antenna is of the 
fixed-wire external type. Auxiliary 
equipment includes a remote control 
tuning unit. The receiver is of high 
quality both in manufacture and com- 
ponents. 

The airborne radio homing receiver 
(RPKO-10M) is of 9-tube superhetcro j 
dyne with a frequency range of 270-740 
kc/s. The tubes employed are: 6K7 
loop amplifier, 2-6A8 balance modu- 
lator and switching amplifier, 6K7 RF 
amplifier, 6A8 mixer/oscillator, 6A8 IF 
amplifier and BFO, 6K7 IF amplifier, 
6Q7 det/lst audio, 6K7 audio amplifier. 

Its sensitivity is rated at 5 micro- 
volts, and the power source is a dy- 
namotor RU-11A. The antenna is a 
streamlined flat iron core loop. Auxili- 
ary equipment includes an R-L course 
indicator, control box, and remote tun- 
ing control. The RPKO-10M is used 
for general purpose navigation and low 
frequency communications reception. 

All-Time High in ’52 
Seen by Cessna 

All-time high in sales for Cessna air- 
planes is expected in 1952, Cessna 
President Dwane L. Wallace disclosed 
at the recent meeting of approximately 
350 distributors and dealers at Wichita. 

Forecast was based on figures on sales 
for the first five months of 1952 which 
equalled 83% of total Cessna sales for 
1951. The five-month figure represented 
retail sales volume of approximately S4 
million. 

Another factor in the forecast is that 
Cessna has stepped up its rate of pro- 
duction for 1952, and expects to deliver 
more than twice as many planes in 1952 
than last year. 

It was reported at the meeting that 
approximately 60% of all four- and five- 
place commercial planes sold outside 
the U. S. are Cessna products, indi- 
cating that Cessna had climbed to No. 1 
position in export sales. 


Defense Needs More Scrap 
Put Your Scrap Back to Work 
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F-94C Nearly All- Automatic Interceptor 


• New warplane largely 


flown by avionic aids. 

• Pilot’s principal job is 
to get plane in the air. 

Lockheed’s latest fightcc-intciccptoi 
for the Air Force, the F-94C Starfire, is 
the nearest approach yet to an all- 

Dcsigncd as an all-weather jet inter- 
ceptor with the specific mission of 
knocking out enemy bombers, the Star- 
fire is armed with 24 rockets— 2.75-in. 
caliber— and flown largely by avionic 
aids. 

The new interceptor features a 
straight wing layout and a swept hori- 
zontal tail. Extreme thinness of the 
wing— made possible at least in part by 
Lockheed’s use of integrally stiffened 
skins— gives excellent high-speed char- 

► Avionic Crew— Pilot, radarman and 
1,200 lb. of avionic gear comprise the 
crew of the Starfire. Main job of the 
pilot is to get the plane off the ground 
and flying. He is vectored to target 
area by ground radar, and then he 
switches on the airborne intercept 

This collection of radar aids locks on 
the target, tracks it, closes the distance 
gap between the Starfire and its victim, 
aims the plane and then opens fire with 
the rockets. It is conceivable that the 
radarman and pilot won't know they 
have shot down the enemy bombci 
until its pip disappears from the radar 
scope. 

Armament of the Starfire is a new 
approach. Twenty-four small rockets are 
clustered in an annulus around the nose 
radomc. During flight, the muzzles of 
the firing tubes are concealed behind a 
sliding sleeve; but in the firing process, 
this sleeve snaps open for a fraction of 
a second to let the rockets out, and then 
closes the opening again. 

Additional rockets can be carried in 
wingtip pods, as in the Northrop F-S9D. 

► Powcrplant— Thrust to drive the new 
Starfire comes from the big Pratt & 
Whitney J48-P-5 fitted with an after- 
burner. Static sca-levcl thrust of the en- 
gine is 6,250 lb. without afterburning; 
with the reheater operating, thrust of 
the engine increases to something 
around 8,700 lb. 

Leading edges of the wing are inte- 
grally stiffened— skin and stiffening ribs 
arc cut out of one piece of aluminum 

Included in the 1,200 lb. of avonics 
equipment are the new Westinghouse 
automatic pilot and Sperry’s Zero 
Reader flight director. The plane is 


TOP VIEW shows leading edge deicers Tail parachute is housed aft of rudder. 
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equipped with ILS for low-visibility 
landings in all kinds of weather. 

The pressurized cockpit is equipped 
with ejection seats and a jcttisonablc 
canopy. Comfort depends on the Ham- 
ilton Standard air-conditioning unit. 

One of the reasons for the strange 
alteration of the fuselage around the 
tail section is the use of a ribbon chute. 
This is to be used in short-field land- 

► lizc and Performance— This newest 
step in the evolution of the elderly 


F-80 airframe is seven feet longer and 
about 4,000 lb. heavier than its an- 

At takeoff, the F-94C weighs over 
20,000 lb. It is 41 ft. 5 in. long and the 
straight-taper wing spans 57 ft. 6 in. 
Overall height of the plane is 13 ft. 
7 in. 

Performance items are nebulous, but 
the Air Force makes the usual an- 
nouncement of “over 600 mph.” speed. 
Top operating altitude is in the neigh- 
borhood of 45,000 ft. 


Heavy Press Plan Looks to Europe 


By Alexander McSurcly 

Dayton— Lack of interest by qualified 
U. S. iron and steel foundry industry 
people in bids to build giant castings 
for USAF’s heavy forge and extrusion 
press program may mean that most of 
the remaining castings orders will be 
placed in Europe, observers have fore- 
cast (See USAF Puts Money on ‘Big 
Squeeze,’ p. 38). 

The forecast followed a two-day session 
held here at Production and Resources 
division of AMC, under sponsorship of 
National Production Administration, to 
canvass production availability for cast- 
ings of 25 tons and over. 

► Poor Turnout— Of 100 foundry com- 
panies invited, representatives of only 
12 showed up. Questionnaires showed 
that six of these companies made cast- 
ings up to 10 tons in size, four others 
up to 25 tons, one up to 30 tons, and 
one up to 130 tons. 

On exhibit for them to examine 
were 51 blueprints from which 125 cast- 
ings are to be ordered. 44 ranging in 
size from 25 tons to 175 tons. 

Quotations were invited by three 
heavy press builders— Loewv Construc- 
tion Co., New York; Baldwin Lima 
Hamilton Co., Philadelphia; and E. W. 
Bliss Co., Canton, Ohio. Other heavy 
press builders have already made ar- 
rangements for their castings to be pro- 
duced in this country. 


As a result of the Dayton conference 
at least two of the three press builders 
arc expected to go ahead on quota- 
tions recently provided them through 
a European mission. 

For its study the mission investi- 
gated castings capacities in 16 com- 
panies in France, England, Germany 
and Italy, all of which have had 
experience in producing castings over 
25 tons in size. (The third company, 
Bliss, is conducting other negotiations 
with U. S. companies.) 

► Eight-Month Delivery— Tlic explora- 
tory' mission was told that some of the 
European foundries could have finished 
machined castings ready for shipment 
within eight months after firm orders 
were placed. An additional two weeks 
is estimated to be the required time for 
shipping. 

The exploratory mission was or- 
ganized on the basis of information 
previously received that American 
foundries capable of making castings 
of 25 tons and more had their capaci- 
ties loaded well into the future. How- 
ever, after the mission was sent to 
England, the question was raised in 
NPA as to whether the American 
foundry' industry had been given suffi- 
cient opportunity to bid. This question 
brought about the organizing of the 
conference at Wright Field last week 
for the benefit of the U.S. manu- 
facturers. 


10.000- lb.-Thrust 
British Jet Engine 

Bristol’s twin-spool-compressor en- 
gine— the Olympus— has emerged as 
Britain’s first turbojet in the 10,000-lb.- 
plus-thrust category. The company- 
claims the powcrplant is the world’s 
most powerful and most economical jet 
at this stage of development. 

Two earlier versions carried a rating 
of 9,750 lb. thrust. (Aviation Week 
predicted May 7, 1951, the Olympus 
probably would be in the 9.500- 

10.000- ib. range.) 

This secrecy-shrouded powerplant has 
been cleared for flight test and a pair 
of them will be carried aloft in a con- 
verted English Electric Canberra air- 
frame. Reports arc that the Canberra 
can’t take the full power of the two 
Olympuses, hence Bristol is aiming to 
put two of the units in the four-jet 
Short Bros. S.A.4 test bomber. 

► High Acceleration— The engine is ex- 
pected to come up with a fuel rate of 
.766 lb./lb. thrust/hr. Test bed runs 
have demonstrated high acceleration— 
2 sec. from idling to full power. Each 
of the two series compressors is driven 
by separate turbines through concen- 
tric shafting. Forward compressor is the 
low-pressure unit, aft compressor doing 
the high-pressure job. 

This arrangement is intended to give 
easy starting, low fuel consumption, but 
at the expense of a complicated pro- 
duction problem. 

In keeping with British practice of 
using buried engines with low frontal 
area, the Olympus measures only 40 in. 
across and maintains this diameter fairly 
constant. Length from intake to ex- 
haust is 124 in., weight is 3,250 lb. 
British technicians argue that the low 
frontal area of buried installations in 
supersonic aircraft outweigh the main- 
tenance advantages offered by the pod 
arrangement of hanging powerplants 
from the wings adopted by some U. S. 
manufacturers. 

It is an open secret in British air- 
craft circles that the Olympus will be 
the jet for the Avro delta-wing bomber. 
The Avro prototype is slated to fly in 
the next few months, but this first ship 
probably will take to the air with Rolls- 
Royce Avon jets. 

► Wright Program— Wright Aeronauti- 
cal, under its agreement with Bristol, 
has had the Olympus on the test stand 
in its Wood-Ridge, N. J., facilities for 
quite some time now and is reported 
to have squeezed out more than 9,800 
lb. thrust from the engine. Indications 
are, too, that the Olympus’ very high 
acceleration has been substantiated in 
Wright test runs. 

If Wright builds a version of the 
Olympus, the chances are that the basic 
configuration will be retained but the 
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engine will be further developed and 
refined, probably coming out as a new 
jet with a thrust far above the 10,000 
lb. thrust attributed to Bristol’s Olym- 
pus, which has been cleared for flight 

There has not been a Wright pro- 
duction contract announced for the 
Olympus, but with the heat on for 
higher-power jets, Wright can be ex- 
pected to push an experimental, higher- 
thrust version of the engine for the 
very near future. 

Robot Ticket Clerk 
Readies AA for Jets 

A robot, the Magnetron Reservisor, 
has been in control of ticket sales inven- 
tory at American Airlines in New York 
for several weeks now. 

While the Reservisor (or its "robot 
representatives,” the push-button boxes 
soon to appear on ticket sales counters) 
has not been in evidence to the public, 
it has been doing a full-fledged job back- 
stage at AA’s vast ticket sales and reser- 
vations control center at LaGuardia 
Field. 

Sales clerks taking reservations by 
telephone have found their work 
speeded and made more accurate, with 
time-consuming telephone checks to 
other offices for seat availability infor- 
mation cut way down. 

In order to make a test of the new 
system, an Aviation Week reporter 
called the AA office and asked for four 
seats on a morning flight from Chicago 
to Indianapolis five days from the time 
of the request. He got a confirmation 
in less than five seconds. Before, for a 
"downline” reservation like this, the 
clerk had to get on another wire and 
consult other personnel, taking as long 
as four to five minutes in contacting 
them during a busy period. 

The Reservisor has been in the mak- 
ing for eight years and cost Si million 
in development. It is the first com- 
mercial application of a digital com- 
puter. American feels that it readies 
the carrier for bigger sales loads and 
faster handling that will be needed to 
keep pace with the jet age. 

CPA Gets New Routes 

A fccderline from Northern Ontario 
and Quebec touching Toronto and 
Montreal has been granted Canadian 
Pacific Airlines by Canadian Air Trans- 
port Board. Ottawa, over the protests 
of T rans-Canada Air Lines. This marks 
the first time that a carrier other than 
TCA has been given a franchise to oper- 
ate between Canada’s two top cities. 
The new service permits CPA to extend 
its Montrcal-Rouyn service to Earlton 
in the northern Ontario gold-mining 
area, and from Earlton to Toronto. 


Just as the Air Transport Assn, is 
preparing one of its first new coopera- 
tive efforts in years— a joint airlines 
publicity program-an extraordinary in- 
cident has threatened to spoil the coop- 
eration needed to accomplish it. 

Eastern Air Lines president E. V. 
Rickenbacker has announced he will 
withdraw Eastern from the association. 
Apparent reason is that the majority of 
the association directors refuse to ap- 
prove Rickenbacker's nominee for presi- 
dency of the association-Robert Ram- 
speck. Rickenbacker told the ATA 
directors that Ramspeck was promised 
the top ATA job and the directors 
should not renege on their commit- 

Ramspeck had been due to return to 
his executive vice presidency of ATA 
last week after a year's leave of absence, 
but he required a short extension of his 
leave, and reportedly conditioned his 
return on becoming ATA’s chief execu- 
tive when Adm. Emory Land resigns. 
Rickenbacker claims that the ATA di- 
rectors had previously committed them- 
selves to so elevate Ramspeck. Ram- 
speck originally resigned as Democratic 
whip of the House to become ATA 
executive vice president. Last year at 
the request of President Truman, ATA 
granted Ramspeck a year’s leave of 
absence to be chairman of the Civil 
Service Commission until this July 1. 

► Some Oppose Ramspeck— The ATA 
split occurred two weeks ago at the di- 
rectors’ meeting starting with discussion 
of Ramspcck’s bid for ultimate presi- 
dency of the association and his request 
for a short extension of his leave of 
absence beyond this June 30. 

One faction of the ATA directors is 
opposed to Ramspeck. A director who 
approves Ramspeck told Aviation 
Week he and others of like mind never- 
theless voted against promising him the 
top job at ATA because they know the 
association can’t function unless all 
directors support its management. 

That apparently is the main reason 
the majority of directors voted against 
Ramspeck’s proposals. 

► Eastern’s Position-If Rickenbacker 
goes through with his announced plan 
to resign Eastern from ATA, EAL will 
still be a member until the end of this 
year. Article 15 of the ATA by-laws 
states that “any member . . . may with- 
draw ... by giving six month's written 
notice to the president.” 

If Eastern does withdraw, it will in- 
crease the company’s annual expenses, 
most airline executives agree. The ATA 
budget of about SI million a year in- 
cludes manv technical services for the 
joint benefit of the members: Eastern 
presumably believed its share of the 
ATA budget was well worthwhile as 


the airline has been active in the asso- 
ciation since joining as one of the 13 
charter members in 1936. Rickenback- 
er’s sudden announcement of two weeks 
ago based his decision on a matter of 
principal— faithfully carrying out what 
lie says was a stated or implied promise 
to Ramspeck several years ago. 

While Eastern would lose technical 
services, it still would participate in 
other separate organizations operated 
generally by ATA members: Airlines 
Clearing House, Aeronautical Radio, 
Inc., and Air Cargo, Inc. 

The Eastern withdraw] incident oc- 
curred because, as one director put it, 
"the membership was not at all unani- 
mous for Ramspeck to be president." 
Ramspeck has resigned and will con- 
tinue as Civil Service chairman. But 
ATA now faces the possibility of doing 
without one of its most prosperous 
members. This is just the time the ATA 
needs prosperous members, because of 
the cost of the planned joint airlines 
publicity program. 

► The ATA Program— ATA has op- 
erated on an annual budget of just 
under SI million. It has long been 
known that the airlines are losing a big 
chunk of business by not sponsoring a 
joint publicity program. The noise and 
Newark Airport situation have made 
joint publicity and cooperation a must. 
The Assn, of American Railroads spends 
about S3 million a year on publicity. 

Problem is that the airlines have 
never gotten unanimous financial coop- 
eration for such a project. The problem 
is the money assessments. The railroads 
assess members for joint advertising ex- 
pense in direct proportion to their 

The National Assn, of Motor Bus 
Operators once spent up to $200,000 
annually for publicity, but Greyhound 
and a few others were carrying the 
financial burden: they tried to switch 
it to a pro rata formula but. as one 
NAMBO officer explained, "some oper- 
ators iust won’t hold still for an assess- 
ment." So the bus operators get along 
like the airlines have with no joint 
publicity. 

Now the airlines are going to try a 
joint publicity program. United Air 
Lines president W. A. Patterson is 
heading a committee to assemble cost 
data of various advertising and public 
education programs. 

Whether the Eastern Air Lines huff 
will slow the program is debatable, 
but Rickenbacker is president of the 
National Air Transport Coordinating 
Committee that has tried to smooth 
some of the public furor around noisy 
airports. It is difficult to envisage him 
pulling out of that program when ATA 
ultimately takes it over. 
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Onl y Gilfillan GCA Radar 

Has All These Advantages 



HIGH-POWERED SEARCH 

New Gilfillan GCA extends search coverage to 
10,000 feet altitude over a 50-mile radius. Early 
GCA was limited lo solid surveillance 1 8 miles out 
and 4,000 feet up. This twenty-fold increase of 
original GCA coverage was developed exclusively 
by Gilfillan— a "bonus” vital to air traffic control. 



3-DIMENSIONAL AZEL SCOPE 

Gilfillan’s three-dimensional Azel scope changed 
GCA from a five-man to a simplified one-man 
operation. Now, the exact position of approach- 
ing aircraft is seen clearly and accurately in 3 di- 
mensions— altitude, azimuth, range. The Azel scope 
is exclusively the product of Gilfillan research. 



WORLD-WIDE SERVICE 

Over 100 Gilfillan factory-trained technical ex- 

throughout the world. Gilfillan GCA schools also 
train personnel of the CAA, the USAF, USN, USMC, 
RCAF and NATO. Supervising all phases of GCA 
the world over is an exclusive Gilfillan service. 



COMPACT TOWER CONSOLE 

Gilfillan’s desk-size one-man GCA console is in 

trailer. By remoting radar data to control tower, air 
traffic personnel now sees accurate plane posi- 
tions instantly. Consolidation of all GCA features 
into a compact console can be credited entirely 
to Gilfillan design and long-term experience. 


ONLY GUFIIIAH GCA RADAR 

is proven and in operation 
at U.S. civil airports. 

ONLY GILFILLAN GCA RADAR 

is standard equipment among 
the 24 nations of the free world. 


Gilfillan | 

^ LOS ANGELES QQ^I 





When it comes 
to increasing 
typing production 
in the office . . . 

THERE’S NOTHING LIKE THE REMINGTON , 



Yes, just a flick of the starting switch— and the 
Remington Electri-conomy’s controlled power 
typing starts turning out handsome, distinctive 
letters, bulletins and reports that command in- 
stant render attention. What’s more, its amazing 
speed and ease of operation increases typing pro- 
duction . . decreases office typing costs . . . really 
boosts typists’ morale. 

That’s why the Electri-conomy with its “years- 
ahead” superiority in design, construction and 


performance is preferred by so many members of 
the Aircraft Industry for their Bulletins, Corre- 
spondence, Flight Manuals, Legal Documents, 
Maintenance Manuals, Management Reports and 
other typing requirements. 
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Hand Labor Builds Breguet Deux-Ponts 


Big passenger-cargo transport will carry 48 on top deck, 
60 below or can be used as an all-cargo carrier. 


The four factories of M. Louis Bre- 
guet represent a cross-section of French 
aircraft design practice. Their products 
range from a little sailplane to the 
gigantic Type 763 Provence- two-deck 
transport development of the type 76 
Deux-Ponts which qualifies on at least 
one score as the world’s largest airliner 
because of its 100-plus capacity. Along 
the postwar way there have been a co- 
axial helicopter and a naval strike fighter 
and four-engined flying boats. And in 
the future are a convertiplane and 
guided missiles with concrete wings. 


► Private Business— Breguct's firm— the 
Ateliers d 'Aviation Louis Breguet— is 
one of two large non-nationalized air- 
craft factories in France (the other is 
Avions Marcel Dassault, source of the 
Ouragan and Mystere jet fighters.) 

Pierre Breguet, one of the firm’s top 
executives and son of the founder, took 
an Aviation Week editor through the 
company's headquarters plant at Villa- 

This factory is currently winding up 
the first production order for the Deux- 
Ponts 763 in addition to working on 


new designs and the mockup of at least 
one radical type. 

There are few big machine tools in 
the Villacoublav plant, and no auto- 
matic ones. The reason: Labor is so 
cheap that hand labor, even for com- 
plicated and large assemblies, is cheaper 
than automaticitv. Breguet said that 
his firm just couldn’t carry on a Douglas 
or Lockheed type of operation, because 
it would be prohibitively expensive. 

► Largest Carrier— Breguct’s biggest ef- 
fort— in every sense of the word— is the 
Type 76 Deux-Ponts, a four-engined, 
two-deck passenger and freight trans- 
port. With capacity for 48 passengers 
on the upper deck in first-class comfort 
and 60 tourists riding the lower deck 
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ZINC CHROMATE 


AIRCRAFT 

PRIMER 

AN approved: 

NOW THE WORLD’S 
LARGEST VOLUME PRIMER 
OF ITS TYPE 


1. Unexcelled Dip Tank 
Stability 

2. Superior Lacquer Holdout 

3. Fast Drying 

4. Untorm Sproying Film 
USERS include: 






in less-sumptuous array, the Deux-Ponts 
carries more passengers than any other 
commercial transport design. 

Original concept of the craft was de- 
termined by a French Air Ministry di- 
rective of 1944 which called for a plane 
to carry four GMC trucks, two on an 
upper deck and two on a lower. 

Fifteen of these giant transports are 
being built, although Brcguet has mate- 
rial for 21. Twelve arc scheduled for 
Air France, and the remaining three 
become the property of Air Algeric. 
With fabrication well under way on the 
fifteenth airframe. Breguet feels it will 
make a profit at current selling price- 
S1.6 million per copy. 

► First Flight— The prototype Breguet 
761 made its first flight in February', 
1949. Powerplants on this first ship 
were SNECMA 14 R piston engines. 


A Ccrtificat de Navigabilite (CDN, 
which corresponds to our Approved 
Type Certificate) was granted for the 
craft with a gross weight of 88.200 lb. 
specified. Tile first three production 
aircraft were designated the Type 761 S; 
they arc powered with Pratt & Whitney 
R2800-B36 or -B31 series piston en- 
gines. which develop more than 2,050 
lip. at takeoff. The first of these has 
finished its test program and has re- 
ceived its CDN for a gross weight of 
99.200 lb. 

Second ship of these first three was 
delivered in March. 1952. to Air Algeric 
and is on utilization trials. 

Some changes were made in the re- 
maining 12 airplanes which now are 
called the Type 763 Provence. These 
craft have been strengthened and their 
wingspans increased to permit the use 
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COMPLETE CENTER SECTIONS for Grumman Guardians are among the 
important aircraft products now in large scale production at Twin Coach. 

These are being built on schedule with tools, dies and fixtures designed and 
made by Twin in cooperation with Grumman engineers. Special parts production 
techniques eliminate delays, keep assembly lines operating at top speed. 

This smooth efficiency is typical of Twin Coach Aircraft Division plants. 

It enables prime contractors to set and hold to tight schedules. 

Modern facilities, modern equipment and experienced manpower make Twin 
Coach a dependable source for every type of major airframe assembly. ua 
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Lockheed 

Aircm/t QnjOomfion 


Nearly every 
science known 
to man ... 



AIRCRAFT DESIGNING and construc- 
tion are precise sciences. That’s 
why Lockheed Engineering has 
more departments than a big uni- 

Lockheed’s several thousand 
scientist-engineers work on more 
than 150 major projects — to build 
the utmost precision and dependa- 
bility into Lockheed aircraft. 
LOCKHEED'S ENGINEERS must have 
all the right answers for each vital 
part of every airplane. Will it 
stand heat, cold, tropical damp, 
corrosion, sand, dust, stress, 
strain, torque— and exactly how 
much? Can it be made lighter, 
stronger, smaller, simpler, more 
economical, better in any way ? 
If the right metal doesn’t exist, 
Lockheed scientists develop one. If 
a new machine is needed, Lock- 
heed engineers invent one.There’s 
always a new problem, because 
Lockheed is always looking for a 
better method — always building 
better aircraft. 

TRAINING FOR SCIENTIST- ENGINEERS 

For information about Lockheed's 
on-job training, write: Engineer- 
ing Section, Employment Dept., 
Lockheed, Burbank, Calif. 
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Lockheed 

DEVELOPS ADVANCED 
ELECTRONICS CENTER 

Secret and advanced designs of vir- 
tually every electronics manufacturer 
in the U.S. are constantly studied, 
correlated and put to work at Lock- 
heed Aircraft Corporation’s elec- 
tronics center in Burbank, Calif. 

This center is one of the nation’s 
largest clearinghouses for electron- 
ics intelligence. It was developed by 
Lockheed to provide the latest in this 
science of automatic controls for 
such Lockheed planes as the F-94, 
first U. S. All-Weather Interceptor; 
the WV-1 and WV-2, Navy Constel- 
lation radar sentinels; and deadly 
new models of the P2V Navy patrol 
bomber for anti-submarine warfare. 

Such laboratories as Westinghouse, 
Hughes, General Electric, RCA, Ray- 
theon, Western Electric, Hoffman and 
many others bring advanced elec- 
tronic developments to Lockheed for 
practical application. 

UNIQUE APPROACH 

Lockheed’s approach to electronics 
differs noticeably from many other 
aircraft manufacturers. At Lockheed 
the emphasis is on the application, 
not the manufacture, of electronics. 
That’s because Lockheed begins the 
design of an advanced plane with 
the specific mission of the plane in 
mind. Knowing what the plane MUST 
do, Lockheed wants to be free to 
analyse all products of all manu- 
facturers in order to obtain the most 
advanced electronic devices needed 
to accomplish this mission. 

Lockheed does more than apply 
existing electronics. Often, no device 
is available to perform a specific job. 
At such a time, Lockheed scientists 
provide the all-important idea, fre- 
quently supplying the basic design, 
for a new product. Then they turn it 
over to an electronics company for 
manufacture. 

TYPICAL EXAMPLE 

America’s first All-Weather Inter- 
ceptor, the Lockheed F-94, is a cur- 
rent result of Lockheed’s policy. Not 
being a manufacturer of electronics, 
noncompetitive Lockheed can work 
closely with companies who are, as 
well as the U.S. air services. As a re- 
sult the F-94 was electronically at 
least two years ahead of competitive 
aircraft. 

This leadership is a principal rea- 
son why Lockheed is attracting so 
many top experts in electronics. 


. of larger diameter propellers. Engines 
tor them are to be the P&W R2800- 
CA18, which give more than 2,1U0 lip. 
at takeoff without water injection, and 
step this rating up to 2,-100 lip. with 

I ►Further Tests-Tlie first Type 765 
I completed its tests and nas received its 
! CDN for a top weight of about 106,000 
! lb. The official tests largely confirmed 
j the predicted performance of the type. 

I Second Type 765 has completed over 
I 800 hr. of night with Air France since 
i the spring of 1952. Detail parts fabrica- 
tion and component assembly of tnc 
I plane is done at one site at tnc Brcguct 
plant. Then parts are moved to an 
adjacent building for final assembly and 
installation of equipment. This build- 
ing was erected specifically for the Type 
76 series. 

Major difference between production 
craft will be in the pilot's cockpit. Air 
France will use a three-man crew with 
pilot, pilot/flight engineer and naviga- 
tor/radioman. Air Algeric uses four- 
man crew, splitting the duties of co- 
pilot and engineer. 

Both versions will use the Sperry 
engine analyzer; the autopilot will be a 
Sperry-licensed, French-built type. 

► Versatility— The hvo-deck arrange- 
ment of the Type 76 series makes for 
considerable versatility. Loading can be 
in combinations of first-class, Sleep- 
erette or tourist passengers and freight. 

The upper deck can be equipped with 
a variety of seating arrangements. 
Tourist accommodations, for example, 
are set up five abreast in two styles, one 
for 59 and the other for 69 passengers 
(last row seats only four). Tourist chairs 
arc about 22 in. wide and are spaced on 
59-in. centers for 59 passengers and 55- 
in. centers for 69 tourists. 

First-class style is roomier. Forty- 
eight passengers are handled in 12 rows 
of four reclining scats abreast, or in 
nine rows of Sleeperette accommoda- 
tions. These seats arc also about 22 in. 
wide; in the 48-passcngcr version, scat 
spacing is on 59-in. centers and is in- 
creased to 51-in. spacing for the Sleep- 
erette arrangement. 

The upper deck also has a kitchen for 
serving 59 meals and corresponding 
amounts of drink. Standard toilet and 
washroom accommodations are in- 
stalled, and there is a station for the 
stewardess. 

► Lower Deck— Volume of the lower 
compartment is about 2,800 cu. ft. 
Size of freight which can be handled is 
limited to maximum length of 42.7 ft. 
and width of 12.5 ft. Maximum permis- 
sible deck loading is given as 205 psf. 

There arc movable seats on the lower 
deck for the accommodation of 48 coach 
passengers. In this version, there is 
baggage space of about 42 cu. ft. ahead 
of the passenger compartment. 

Seats on the lower deck arc styled 




MOLDED PLYWOOD FORMS 
As substitutes for critical materials, molded 
plywood and fibergloss hove proved their versa- 

We have fabricated for leading aircraft manu- 
facturers such items as cylindrical cone rocket 

aft ribs, molded plywood domes, angle 
:s and instrument cases, instrument pads. 



MOLDED PLYWOOD KNEELING 
INSTRUMENT PADS 

materials can make your production lines stay 
on schedule — and do it with proven, acceptable 
substitutes. In addition, molded plywood parts 

•ee from rivets. Their smooth surfaces are 
ideally wind-resistant. Write, wire or phono 
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When I wrote about Bob Whittaker producing valves with the help 
of three part-time workers, I didn't realize just how great a contrast 
it was to the 900 man specialized job shop that now comprises the 
Whittaker Production Department, 

turns out S82,000 worth of valves each day, and unlike most 
companies that produce at such a rate, these figures represent 
the production of some 400 different types of valves. 

Since each valve order is different in type and number, the problem 
of keeping such varied production in free-flow with day-to-day changes 
in units under manufacture is a 24 hour a day challenge to the men 
in Whittaker's Vernon (Calif.) plant. 

Control centers check hourly on the progress of all jobs. Every 
24 hours a recapitulation is posted on a master card index system. 
With this continuous watch, another job can be moved quickly into 
the breech when a trouble flag goes up at any stage. 

Further complicating the process is the fact that it is necessary to 
utilize the full production output of 56 outside vendors and a score 
of processors to maintain a smooth flow of parts from the raw mate- 
rial stage into completed valve assemblies at the rate required by the 
major aircraft and power-plant companies throughout the nation. 

All this starts when Whittaker’s valve design engineers coordinate 
their developments with tooling and production engineers to assure 
optimum simplicity and facilitate construction, processing and 


Valve parts already in production, for instance, are used as far 
as possible in new designs to eliminate the need for new tooling. 
Production bugs are avoided by designing prototype tooling for ready 
conversion to production tooling. 

Current costs for new tools, replacement, repairs, storing 
anti handling exceed 850,000 a month. A big share of this 
expenditure goes into the development of tools that will 
double and treble normal usability while virtually eliminating 

Other evidences of this constant reach for efficiency in Whittaker's 
Vernon plant — circular form tools on which cutting edges can be 
sharpened scores of times; lathe cams made from boiler plate; carbide 
lathe tips on cold rolled steel blanks for quick replacement of worn 
or damaged tips; several types of company-developed broaches; utili- 
zation of “unusable" extrusion sections to build soft jaws for lathe 
chucks; specially designed equipment for quick and highly-exact test 
readings; micro-finishing by tool control instead of processing, honing 
and grinding. 

In various parts of the plant you'll come across Rube 
Goldberg-type rigs for new tools and testing devices. The brain- 
children of Whittaker production experts, these weird contraptions 
represent a constant search for better production methods. 

Production efficiency isn't left solely to tools and timing, however. 
116 inspectors, plus expediters and analytical engineers, keep the 
manufacturing wheels turning smoothly and insure the finished 
quality for which Whittaker is noted. 


thing that’s exact and on-the-ball. It can well be applied to 
Whittaker production. 


like rear seats in sedans. They seat two 
and have arm rests only at either side. 
By a simple mounting method, these 
seats can be swung up to lie flat against 
the cabin wall, leaving the interior 
relatively free for freight. A railroad- 
tvpe baggage rack is above. Toilet and 
lavatory space is also provided on the 
lower deck. 

► Performance— Wingspan of the Prov- 
ence is 141 ft., the same as the Boeing 
Stratocruiser. Overall length is 95 ft. 
and height is 51.4 ft. 

Maximum takeoff weight is 110,000 
lb. Of this, 69.700 lb. represents the 
empty weight of the craft and 23,300 
lb. takes care of the passengers. Fuel 
weight is 16,500 lb., and the remainder 
of about 795 lb. is equipment. 

Cruising speed is 248 mph. at an 
altitude of about 9,850 ft. using 50% of 
takeoff power. 

With water injection for the P&W 
CA18 engines, takeoff run is 4,920 ft. 
at maximum takeoff weight of 110,000 
lb. for sea level standard conditions. 

Practical range is on the order of 
2.500 mi. with reserves computed ac- 
cording to ATA standards. Maximum 
load can be carried for a distance of 
about 1.430 mi. with ATA standards 
applying. 

► Design Ideas-The big Deux-Ponts 
Provence is Breguet’s major effort, but 
there are other aircraft of interest either 
in design or construction phases at the 

One intriguing proposal is a four- 
engined transport which would com- 
bine turboprop and turbojet power. 
Engines arc two Rolls-Rovce Dart turbo- 
props mounted outboard and two Rolls- 
Rovce Avon turbojet engines mounted 
inboard. 

Idea is that plane would take off on 
all four, and cruise and hold on two 
Darts with Avoirs shut down. One ad- 
vantage of the type is that engines 
would be the same as Air France’s 
Comets (Avon jets) and Viscounts 
< Darts'! on order. 

The French Air Ministry showed 
some interest in this different transport 
but Air France turned it down as being 
too radical. 

Breguet’s interest in helicopters dates 
wav back to the early flights made by 
Louis Breguet. founder of the firm. 
Three models of a coaxial copter have 
been built at Breguet; these carry five, 
including the pilot. But there is no 
interest in the configuration any more, 
savs Breguet. 

Instead license rights have been ob- 
tained for the Sikorsky S-55, and the 
French firm is now buss' making draw- 
ing changes. Production will probably 
be made to drasvings from Westland 
Aircraft. Ltd.. British firm which also 
has a Sikorsky license. Reason given is 
that Westland’s re-do of the drawings 
specified materials and techniques with 
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You can look, to; Canadair as a permanent, reliable, fully 
authorized source for spare parts for C47/DC3 type aircraft. 
Canadair has in stock thousands of components, assemblies, 

1 detail parts, accessories, hardware and vendor items; - 
and requirements that cannot be filled from stock are 
being manufactured to latest specifications. 
Servicing over 100 airlines in 45 different countries, 
Canadair lists among its clientele the world’s 
foremost aircraft operators. 

It will pay you to deal with Canadair 
— an established Company with a world-wide 
reputation for dependable manufacture. 
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which the French arc more familiar. 

Brcguct is waiting orders for the 
Type 96 Vultur, a turboprop naval 
strike fighter. 

Two are being built, but any further 
money must wait on the new fiscal year 
which begins July 1. 

► Concrete Wings— Recent reports of a 
pre-stressed concrete wing for aircraft 
use have stirred considerable interest 
abroad (Aviation Week, May 5, p 11). 
The techniques have been developed 
by Brcguet to the point where they feel 
the best outlook is for guided missile 

These wings arc formed in molds 
which contain rubber bladders running 
spanwisc. The concrete is poured over 
bladders and pre-stressed reinforcing 
rods, and then the bladders arc inflated. 
Pressure in the bladders forms internal 
hollow sections in the wing and helps to 
squeeze water out of the concrete. Sur- 
face finish can be made as smooth as 

Concrete, with which the French 
have always been artists, is cheap and 
available. Breguct gave a typical pro- 
duction figure of 1 5 wings per day from 
this new process. 

The firm is building a glide bomb— 
air-to-surface missile-with the concrete 

► Convcrtiplanc— Another ingenious de- 
sign proposal by the Breguct firm is a 
convcrtiplanc. Now in the mockup 
stage, the craft would be built around 
four engines. The wing is largely flap 
area: a full-span slotted flap drops 
through an extreme deflection to pro- 
vide high lift coefficients. Plane is ex- 
pected to be able to hover and to land 
in about 120 ft. 

Breguet's plant at Villaeonblay was 
built after 1944 and is one of four fac- 
tory sites. Other three are a machine 
tool plant in Paris, and subassembly 
plants at Toulouse and Bayonne. The 
Toulouse plant also is in production on 
the Tvpc 900 sailplane. 

Villacoublay is primarily four build- 
ings— administration. tests.’ detail parts 
and assembly, and final installation. A 
subsonic windtunnel with 120-mph. 
speed and a 12-ft. square test section is 
also on the premises. 

Employment of the company is 
around 3.000, this is considerably up 
from the 400 people working there dur- 
ing the earlv stages of nationalization 
of the French aircraft industry. 

New Rotor System 

Piasecki Helicopter Corp. is working 
on a rotor system to increase the speed 
of conventional copters without major 
changes in the craft’s configuration, ac- 
cording to PHC’s latest annual report. 
The development apparently could be 
fitted to models now in production with- 
out much difficulty. 


Flowrator Handles Jet Fuel Safely 


An explosion-proof, remote-indicat- 
ing fuel Flowrator— which shows an 
average deviation of less than 0.2% — 
has been developed by Fischer & 
Porter Co., Hatboro, Pa. Its stainless 
steel construction, together with its 
explosion-proof and remote-reading 
features, makes it capable of handling 
more corrosive and chemically active 
fuels than gasoline and the JP series. 

The instrument has received Air 
Force approval and currently is in use 
in jet engine test stands of the Allison 
division of General Motors. 

John O. Larson, F&P vice president, 
says that the new Flowrator is able to 
measure fuel flow rates from 160 to 
65,000 lb. per hr., and that the ac- 
curacy of measurement is better than 
that of the earlier glass-tube flow meters 
developed by the company. 

► Measurement Problems— Until we 
were well into World War II, fuel 


flows of engines on test were measured 
by using large weigh tanks mounted 
on balances. This was cumbersome 
and complicated. But worse, it meant 
that the science of precise measure- 
ment— which permitted pegging al- 

tenths or hundredths oF a percent— 
was not applied to fuel flow, one of 
the most important units. 

About 1942, Fischer & Porter in- 
troduced its Flowrator instrument into 
engine test cells. It was an improve- 
ment over the balance tanks or orifice 
metering; it gave continuous readings; 
it was dependable and gave repeatable 

By the end of the war, there were 
thousands of the units in use. 

Then along came jet engines and 
fuels of different viscosity. The fuel 
measuring problem changed again. The 
Flowrator, which had sold originally 
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v/' This Norlh American Aviation. Inc. new 

sweptwing jet fighter is a speedy, highly maneuverable 
|" plane designed especially for Navy carrier operations. The optical 
properties of its Swedlow-made transparent enclosure contribute to the 
efficiency with which this versatile fighting machine can perform in action. 
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The Swedlow facilities bring to the production lines of A 
industry 10 years of specialized experience in precision 
neering and production of acrylic and laminated 
fiberglas parts. 


LOS ANGELES, CALIFORNIA • YOUNGSTOWN, OHIO 
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THOMPSON 
TPM VALVES 


Here's further proof that Thompson 
TPM valves are the greatest advance 
in aircraft valves in over 15 years. 


TPM is the new valve material devel- 
oped by Thompson to provide greater 
strength and greater corrosion resistance 
at high operating temperatures. 

Another Thompson-developed alloy gives 
TPM valves harder wear surfaces on 
faces and heads. Peened stems provide 
harder surfaces to resist wear. 


^Thompson Products, Inc. 
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Then there was the problem of the 
test standard; errors observed by the 
customers sometimes didn’t agree with 
the maximum error guaranteed by 
F&P. These were traced to differences 
in calibration techniques, and were 
solved by the development of a weigh- 
ing manometer which established the 
calibration standard. 

By careful research and engineering 
techniques, the accuracy of the Flow- 
rator was improved to the point where 
periodic checks by the Bureau of 
Standards showed average errors of less 
than i%. 

► Temporary Halt—' This cycle of de- 
velopment was stopped in its tracks 
about a year ago by an accident in the 


jet engine tests cells of the Allison di- 
vision. The safety problem was greater 
than had been realized, when a glass- 
tube metering device was used for vol- 
atile hydrocarbons. 

Immediate research began on an 
armored transmitting meter with a re- 
mote indicator. The aim was for pre- 
cise indication of better than \% of 
the indicated flow rate. 

F&P started with the basic Flow- 
rator, specifying a pneumatic trans- 
mitter for the remote-indication feature. 
But there was a catch— the instrument 
would have to operate in a range 
of temperatures from near-freezing 
to about 150F, the latter caused 
by radiation from the engine under 
test. Such performance-still maintain- 
ing the desired accuracy-was recog- 
nized as impossible without lots of re- 
search, and the pneumatic transmitter 
was set aside. 

► Ratatronic Units— F&P had built a 
few experimental meters which used 
the company’s Ratatronic unit — an 
electronic impedance bridge. These cx 
pcrimental meters had shown acceptable 
performance and development pOssibili- 

Temperature variations at the trans- 
mitter still were the biggest problem. 
But shielding, careful balancing of the 
transmitter portion of the bridge and 
proper temperature-sensitive resistance 
gave excellent stability. 

With the Ratatronic unit, an indus- 
trial type all-metal Flowrator meter 
was used as the primary element. This 
went into calibration and test studies 
at the company’s Hatboro plant. Fur- 
ther tests at Allison showed repeatability 
but deviation from the factory calibra- 
tion. So back it went to Hatboro for 
further research. 

► Chasing Clues— One possible source 
for deviation could be the voltage or 
frequency shift; even though the com- 
pensation for these was excellent, volt- 
age regulation was added as an "extra.” 

With the units installed again at 
Allison, a change in calibration ap- 
peared if the pomp motor were 
changed from 1725 rpm. to 3450 rpm. 
It was suspected that the position of 
an inlet hose affected the performance. 

The meter was returned to Hatboro. 
There F&P engineers found that it 
was giving stable and dependable trans- 
mission. The answer, they thought, 
had to lie in the hydraulics performance. 
For three months they sweated out the 
cleanup of the complete system under 
all conceivable combinations of instal- 
lation, pump and valve systems. 

Out of this came the general con- 
clusion that manufacturing had to be 
more precise. Bearing tolerances were 
reduced and concentricities more 
rigorously dimensioned. 

► Tests and Approval-After tests at 
the Bureau of Standards-which showed 
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'Which 

part 

interests 

YOU?.. 


Perhaps that’s one question that right- 
fully belongs with your future planning. 

For, like ourselves, your manufactur- 
ing divisions may be toiling night and 
day in the interests of America’s safety. 

But to research scientists — seeking 
the solution to some intricate problem 
of instrumentation and control — Kolls- 
man offers an experienced hand. A repu- 
tation based on inventive ingenuity, 
precision craftsmanship and world-over 
acceptance of its products. 

In manufacture or research, there is 
no finer name than Kollsman — design- 
ers, developers and makers of: 


Aircraft Instruments and Controls 
Miniature AC Motors for Indicat- 
ing and Remote Control Applica- 
tions • Optical Parts and Optical 
Devices • Radio Communications 
and Navigation Equipment 


Kollsman Instrument Corporation 

StaadaAcL coil products co. inc. 



an average deviation of between 0.1 
and 0.2%— and further checks at 
Wright-Patterson AFB, the Air Force 
approved use of the new Flowrator for 
engine test cells. 

Ninety of these units are now on 
order, and they have been inspected 
by every one of the major engine manu- 
facturers in the country. Some arc cur- 
rently installed at Allison, and others 
are going into service. 

These instruments use predictable 
floats with the hydraulic performance 
completely described in handbook 
form. Gravity corrections have to be 

Metering elements are made of 316 
stainless steel, and can handle the 
more corrosive chemical fuels. Monel 
metal, nickel or Hastelloy B or C can 
also be specified for construction. 

Operation is on 110-v., 60-cycle a.c. 
current. A 3-wire cable is used between 
transmitter and receiver; the voltage 
regulator is shipped with the unit. 

Space requirements are about the 
same as for the earlier glass tube units, 
but there is a reduction in piping space 
and the amount of pipe and fittings 
required. 

The indicator-to be mounted on the 
instrument panel adjacent to the en- 
gine operator’s position— is a standard 
15x18 in. Where panel space is at 
a premium, there is a miniature 5i- 
in.-diameter tape-scale indicator which 
can also be used as a projector to get 
indication on a translucent screen. 
Dials have dual or triple scales, selected 
with a switch. 

Price of the instrument varies with 
duty; for piston engines, about S1.200 
is the cost of one Flowrator complete 
with certified scale. For jet engines, 
with afterburners or rocket engines, the 
price could increase to $1,900. De- 
livery is a matter of 60 to 90 days.— 
DAA 

Recon Laboratory 
To Go Up at Rome 

An aerial reconnaissance laboratory is 
to be built at the USAF's Rome Air 
Development Center, Griffiss AFB, 
N. Y., at a cost of $2.3 million. 

In making the announcement of the 
new facility, the Air Research and De- 
velopment Command estimated that 
construction would begin in about six 
months, that the lab would be com- 
pleted a year from that date, and that 
another two years later the staff would 
be at strengtfi of 400 military and civil- 
ian personnel. 

This lab, says ARDC, will study 
equipment and procedures for recon- 
naissance operations, including photog- 
raphy. weather and avionics, of the Air 
Force’s combat commands. 
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The only safe, locked-in stud in the 
will not come loose in service. 
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past ten years without a single faih 









Be a 

«/7FAV/7 

Engineer ! 


If you meet Boeing's exacting standards, 
you will share the prestige of Boeing's 
engineering leadership. And you’ll work 
with men famous for their pioneering 
contributions to both civil and military 
aviation. You’ll be aided hv the finest 
research facilities in the industry. 

At Boeing you’ll work on such chal- 
lenging projects as supersonic research, 
guided missiles, the B-47 (world’s fast- 
est jet bomber), the still-classified B-5;. 
and other exceptional programs. You’ll 
find a rewarding, long-range career 
here, in a company that has been grow- 
ing steadily for 35 r ears. 

• RESEARCH • PRODUCTION 






Openings are available at Seattle, 
Washington, and at Wichita, Kansas. 
Boeing provides generous moving and 
travel allowances, gives you special 
training, and pays a good salary that 
grows with you. 


You’ll he proud to say, “I’m a Boeing 
engineer!’’ 




I 1 

I JOHN C. SANDERS, sail Eminem— Personnel J 


Boeing Airplane Company, Seattle 14, Wash. 



City and Slate 


British Missile 
Program Underway 

Britain’s large and unpublicized 
guided missile program is beginning 
to pay off. 

• Production or prototype missiles are 
being built with a super-priority rating 
by at least six major aircraft or engine 
manufacturers. 

• Target drones, built in Australia and 
powered by British Armstrong Siddeley 
Adder turbojets, have been flown suc- 
cessfully. 

• “Expendable engines and ramjets” 
will soon be tested on the range at 
Woomera in the vast spaces of Aus- 
tralian desert. 

• More than half of the design staffs 
in the British aircraft industry arc 
working on guided missile dcvelop- 

British missile work dates back to 
1936 with the initiation of a program 
called “Projectile Development." Test 
firings began in 1945. and large num- 
bers of missiles have been flown since. 
But firing trials are restricted by 
weather and short ranges available in 
England. 

Plans for the joint British-Australian 
proving ground in Australia were 
•tarted in 1947. This facility, called 
the Long-Range Weapons Establish- 



ment, offers 1,200 mi. of open desert 
for test flights. Within the next few 
months, the British have scheduled 
large expansion of the development 
work at Woomera on weapons and 
guidance systems. 

Companies which have already been 
named as working in the field are: 
Bristol, de Havilland Propellers, English 
Electric, Fairey Aviation, Hawker 
Siddeley Group and Vickers-Arm- 
strongs. 


THRUST & DRAG 


There’s no such thing as an ideal 
rocket fuel— but the Research division 
of New York University’s College of 
Engineering is trying to find the next 
best propellant. 

Under a research project sponsored 
jointly by the Office of Naval Research 
and the Navy’s Bureau of Aeronautics, 
NYU’s rocket fuels group is synthe- 
sizing organic propellants. What they 
hope to find is a fuel with the greatest 
possible number of good qualities, and 
of course, the fewest number of bad 
characteristics. 

Current research is confined to liquid 
propellants because of the wider useful- 
ness of the type. 

The greater versatility of the liquid- 
propellant system is bought at the 
price of increased complexity. Some of 
the desirable qualities of the “ideal” 
fuels arc functions of that complexity; 
the others are functions of the perform- 
ance desired. 

• Probably the first thing you want in 
a rocket fuel is high specific thrust. 
This depends on the chemical energy 

E cr pound of fuel — which should be 
igh — and the average molecular 
weight of the exhaust gases — which 
should be low. 

• You want easy ignition and a short 
minimum ignition time delay. You 
want a high specific gravity, so that 
more energy can be packed into a cubic 
foot of tank storage space. Low viscosity 
is desirable so that line losses and pump- 
ing requirements are minimized. And 
you want fuels to be stored and handled 

• Low freezing point and high boiling 
point are other characteristics of that 
elusive “ideal" fuel. It shouldn’t be 
corrosive or toxic. It should be stable 
so that you don’t get premature explo- 

• And then after all those superlative 
properties, the "ideal” fuel should be 
cheap and quickly available in large 
quantities. 

So it’s not a small task that NYU’s 
group under Dr. John Happel has 
chosen for itself. But as somebody 
once said. “The way to eat an elephant 
is one bite at a time.” — DAA 
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USAF Puts Its Money on ‘Big Squeeze’ 

• A revolution in aircraft 
production is in sight. 

* But much teamwork will 
be needed to make it work. 


The USAF is sinking a lot of money 
m the heavy press program with an eye 
to reaping worthwhile design and pro- 
duction dividends in the near and far 
future. The program represents prepa- 
ration for more efficient aircraft just 
around the corner and for planes of the 
more distant future, whose high speeds 
will pose big hurdles to present design 
practices and production techniques. 

Overall cost of the 17 large presses 
in the program may come to SI 25 mil- 
lion. Mousing and supporting equip- 
ment will add S200-S500 million more. 
Yet despite this expenditure and the 
apparent urgency of the program, there 
is no priority for the job. 

►Little Ones Now— Right now, the 
largest closed-die “heavy” in this coun- 



“SQUEEZE SECTION” of Schlocmann press in closcup shows upper and lower die blocks, 
with manipulator (background) holding material to be forged. 
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INFORMATION 


NORTHROP 


Norlhrop Aircraft, Inc, is engaged 
in vitally important projects in 
scientific and engineering 
development, in addition to aircraft 
production. The program is 
diversified, interesting and long- ^ 
range. Exceptional opportunities xH 
await qualified individuals. 

The most responsible positions 
will go to top-caliber engineers -w 
and scientists. However, a number 

of excellent positions exist for 

engineers. Some examples of the 
types of positions now open arc: 

ELECTRONIC PROJECT ENGINEERS . . . 
ELECTRONIC INSTRUMENTATION 


ENGINEERING I 


l THERMODYNA 


ERVO-MECHANI: 


INSTALLATION 

STRUCTURAL 


ON GUARD! 


Pioneer Builders of Night and All-weather Fighters 


, " P ‘“ 

to 

leering, / M 


Qualified er 
scientists who wish to locate per- 
manently in Southern California 
arc invited to write for further 
information regarding these 
interesting, long-range positions. 
Please include an outline of 
your experience and training. 
Allowance for : 

Address correspondence to 
Director of Engineering, 
Northrop Aircraft, I 
1003 E. Broadws 
Hawthorne, California 


Guardians of the upper reaches of the Western Air 
Defense Command are the men of the 84th Squadron, 
t Hamilton Air Force Base. The 84th flies the U. S. 

Air Force’s new all-weather interceptors — 
fast, deadly Northrop F-89 Scorpions. 


Northrop Aircraft, Inc. 

Hawthorne, California 
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. MODEL J31E-23 


X 


Here, designed into one small frame, is a variable frequency 
capacitor motor capable of operating at dual frequency ranges 
of 50/60 cycles or 360/1600 cycles. Another oustanding EAD 
engineering achievement . . . one motor that does the work of two! 

SPECIFICATIONS 

Continuous duty • single phase • 115 volts AC • Ambient 
temperatures: — 55°C to +85°C • Weight: 1 lb., 1 oz. • Meets 
military specifications for humidity, salt, shock, vibration and 
tropicalization. 

Applications: Airborne equipment (fans, blowers, pumps and 
other suitable uses.) 



EASTERN AIR DEVICES. INC. 


try is an 18,000-ton press operated by 
Wyman-Gordon Co. in the Air Force 
plant at North Grafton, Mass. Two 
other big squeezers— 16,500-ton units— 
are operated by Aluminum Co. of 
America m its Cleveland plant and by 
Bolin Aluminum & Brass Corp. in the 
AF facility at Adrian, Mich. 

The extrusion press heavies— 5,500- 
ton units— are at the Canton Drop 
Forging Mfg. Co., Canton, Ohio; Dow 
Chemical Co., Magnesium division, 
Midland, Mich.; and the Adrian AF 
facility. 

► Big Ones Later— But these presses, 
although their tonnages seem large, 
will be little brothers of squeeze units 
planned to materialize in the next two 
years. And if long-term thinking is car- 
ried out, today's presses will take on an 
“infant” status. 

Here are the 17 presses the AF is 
planning to make available to operators 
in the next two years: 

• 35,000- and 50,000-ton forge presses 
for Wyman-Gordon at North Grafton, 
Mass. 

• 35,000- and 50,000-ton forge presses 
and 12,000- and 20,000-ton extrusion 
presses for Alcoa at Cleveland, Ohio, 
and Lafeyette, Ind. 

• 25,000- and 35,000-ton forge presses 
and two 8,000-ton extrusion presses for 
Kaiser Aluminum & Chemical Corp., at 
Newark, Ohio, and Halethorpe, Md. 

• 25,000- and 35,000-ton forge presses 
and 8,000- and 20.000-ton extrusion 
presses for Harvev Machine Co., Tor- 
rance. Calif. 

• 8,000- and 12,000-ton extrusion 
presses for Reynolds Metals Co., Phoc- 

• 1 2,000-ton extrusion press for Curtiss- 
Wright Corp., Buffalo, N. V. 

► Look Ahead— Originally, a 75,000-ton 
forge press was planned by the AF— to 
go to Wvman-Gordon— but this huge 
machine was canceled in favor of the 

for the present. However, engineering 
on the larger press is continuing, be- 
cause it has been said by many in the 
aircraft industry that forge presses as 
large as 200,000 tons arc desirable. 
Benefits of the higher pressures include 
the ability to forge larger parts and 
thinner walls. 

If plans for the 75.000-ton press are 
again activated, its construction prob- 
ably will be deferred until operating 
experience on the 50.000-ton unit is 
obtained and enough engineering know- 
how is gained for designing parts to 
be made on the machine— designing into 
the machine. These two experience 
factors must be achieved concurrently. 

Experience gathered from operation 
of the 50.000-tonner mav even dictate 
that plans for the 75,000-ton press be 
washed out entirely in favor of larger 

► Program Keystones— Success of the 
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ACTUATORS 


TO 


AN 


SPECIFICATIONS 


Breeze has the engineering staff, the shop capacity and 
special test equipment to produce hydraulic actuators of 
all types. 

All engineering work, from basic specifications to final 
design for production, can be handled for you. 

High-capacity machine tools provide low unit costs. 

Special tools, such as honing machines, give finishes to 
the exact micro-inches required. 

Breeze has all the test facilities for magnetic inspection, 
proof and bursting pressure tests, life cycles and other 
A-N standards. 


LONG EXPERIENCE by Bree 


d by a firm of specialist: 



HYDRAULIC ACTUATORS 


BREEZE CORPORATIONS, INC., 41 S. Sixth St., Newark, N. J. 
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program for these 17 giant machine 
tools— eight forge presses and nine ex- 
trusion presses— depends on four key 

• Construction depends on an en- 
thusiastic, full response by the major 
steel producers and fabricators, to 
supply the necessary huge machine com- 
ponents and services-forged parts, east- 
ings, rolled materials, weldments and 
heavy machining capacity. This prob- 
ably involves the shunting of more 
profitable commercial-market work in 
favor of the military program. 

• Integration of the aircraft design 
groups and forging producers so that 
the most producible forging designs and 
optimum structural elements arc ob- 

• Expansion of support skills, with 
primary emphasis on die-sinking. 

• Continued effort on the part of the 
forge press operators themselves, to ad 
vance their own skills to achieve more 
precise forgings, so that there may be 
a minimum of machining. There will 
be a need for building dies cheaper and 
faster; and allowing for more metal de- 
formation per operation so that fewer 
sets of dies will be required. Lubes will 
have to be developed to gives better 
finishes, allow less pressure for a given 
part or the same pressure for a more 
complex part, and to cut die wear. In- 
spection devices will have to be refined, 
some say, for optimum quality control. 

► Objection— Construction of the 

presses will be a tremendous job. but it 
won’t be the only problem involved. 
There will be a ‘‘selling" job, too-not 
all top brains in the aircraft industry 
have gone whole-heartedly for today's 
heavy press program. In the past, engi- 
neers in some airframe management cir- 
cles have been reluctant to design into a 
limited source of heavy forge facilities, 
fearing that if a machine should break 
down or otherwise become unavailable 
a major aircraft redesign problem would 
result, plus a major production loss 
which companies couldn’t tolerate in an 
emergency and against competition. 

► Answer— Proponents of the program 
point out that this objection should not 
be valid for plane designs going onto 
the boards now, because at the end of 
the 2-4 year period necessary for the 
detail design work (depending on the 
type of aircraft), the heavy press pro- 
gram should be completed with a mul- 
tiplicity of press sizes available together 
with the housing plants and support 
equipment (furnaces, die-sinkers, metal 
process equipment, inspection devices. 

One idea advanced to cope with pos- 
sible press tieup is to have aircraft de- 
signed along parallel lines— one design 
incorporating forged components, the 
other following conventional makeup of 
builtup structure, to be used when big 
forging facilities are not available. This 
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IMPORTANT ANNOUNCEMENT 

to designers specifying 
silicone rubber parts 


A CONVENIENT, dependable meihod of 
specifying silicone rubber materials in your 
designs is now available! 

PERFORMANCE SPECIFICATIONS WRITTEN 

Grade selection in silicone rubber is a problem 
facing every designer. 

To simplify this problem of specifying silicone 
rubber, performance specifications have been 
written by leading standards groups. Designers 
have found that for most applications these speci- 
cations provide a convenient method to describe 
their design requirements. A list of these speci- 
fications is shown below: 



The availability of G.E.’s gums and base stocks 
means that designers are no longer limited by 
the properties of precompounded rubber stocks. 
Rubber fabricators can now use their compound- 
ing know-how to build silicone rubber stocks 
which will meet the specific requirements of 
individual applications. 


G-E Silicones Fit In Your Future 


USES GROWING RAPIDLY 

Since its introduction to industry 6 years ago, 
the properties of silicone rubber have been 
greatly improved. Tensile strength and elonga- 
tion have doubled. Compression set properties, 
tear strength, electrical properties, resistance to 

properties have improved. As a result, uses for 
silicone rubber are multiplying rapidly. To name 
a few: gaskets for diesel engines, jet engine 
seals, ignition boots, control cable on shipboard, 
electrical insulating tapes, cable connectors, 
flexible hot air ducting, industrial gasketing, 
capacitor bushings, vibration dampeners. 

SILICONE GUMS ARE AVAILABLE 

General Electric has developed and made avail- 
able to rubber fabricators new silicone gum 
polymers. These gums can be compounded into 
a variety of formulations just as synthetic and 
natural rubber are now. 


HAVE YOU INVESTIGATED IT LATELY? 

Perhaps you are unaware of the vast improve- 
ments in the properties of silicone rubber. Or 
you may not have considered using it to solve a 
tough problem facing you. For complete details 
on G-E silicone rubber and silicone gums, con- 
sult your rubber fabricator or fill in and mail 
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PICK ANY 



World's largest faster-than-sound wind tunnel, NACA, 
Cleveland, compresses 2,200,000 cubic feet of air per 
minute to create a 1500-m.p.h. blast. Socony-Vncuum 
Correct Lubrication protects it throughout. 



Birdsboro Hydraulic Press-largest of its kind-exerts 
a force of 8,000 tons to stamp out whole sections of 
Lockheed Constellations. Correct hydraulic and lubricat- 
ing oils supplied by Socony-Vacuuin. 


BRANCH 


OF AVIATION. 


'’SfcSaS* 


From the ground up— from research and development to actual flight 
— Socony-Vacuum plays a vital role in pacing aviation progress. 


Flying Red Horse products are used in costly flight-testing equip- 
ment ... in the giant machines used in aircraft manufacture ... in the 
military and civilian planes daily setting new performance and safety 
records ... at progressive airports from coast to coast. 


To get the best from your plane use Mobilgas Aircraft, Mobiloil Aero 




scheme, however, would involve a large 
duplication of design manpower and 
expense, plus a production complica- 
tion that perhaps couldn't be tolerated 
in one plant. 

► Other Points— Another objection ad- 
vanced is that of the high initial cost of 
dies. Still another is the long lead time 
from design to finished forging. Thus, 
after the part is designed, the die 
blocks must be obtained. These are 
fabricated from high-grade tool steel 
and large ones involve a long procure- 
ment period. Then the die cavities 
have to be machined. And for each class 
of new forgings a trial run is involved— 
a sort of cut-and-try procedure to get 


the close result desired, which may 
involve minor die alteration. Large tol- 
erances required on a big forging pro- 
vide another objection. 

Still, the feeling is that proper de- 
sign can go a long way to solve all the 
headaches involved— with the exception 
of the lead-time problem, which should 
be cut when a multiplicity of presses is 
available. 

► Advantages Seen— The heavy press 
program enthusiasts point out the proc- 
ess advantage of the high pressures pos- 
sible in forging as against a somewhat 
limited poundage in hammer type of 
operations. In the latter the violent im- 
pact tends toward machine destruction, 



r 


B.H. A IRC RAFT CO.,,, 


which means high maintenance costs 
on both machine and dies, as well as ex- 
pensive down-time. In the forge press, 
the pressure is applied slowly— no shock. 
There is a dwell-time on the piece so 
that the metal can be forced into the 
deeper, thinner cavities. 

Also, there is more opportunity to 
use die lubricants for longer die life, 
better surface finish and a reduction of 
pressure required to move the metal. 

In airframe parts, the large forged 
component means less bits and pieces, 
hence fewer joints and less time spent 
—assembly time takes a big bite of pro- 
duction manhours. Forging, too, offers 
a high degree of successive parts integ- 
rity— a sample from one end of the ma- 
terial probably will be the same as one 
from the other end. With the inherent 
high strength, lighter aircraft weight can 
be achieved. 

Forging proponents are not greatly 
concerned about the finishing opera- 
tions required to go from forging to 
finished part. Design thinking on large- 
forged parts hasn’t fully developed. 
With more collaboration between de- 
signers and press operators (who also 
will be gaining more experience) the 
forged weight-to-finished weight and 
conversion hours will surely be whittled. 

Parts produced under the heavy press 
program generally would cost more 
than those of bits-and-piecc makeup if 
runs are short, although some com- 
ponents would cost less. Actual cost 
factors won’t jell until trial runs on the 
new big presses bring out some of the 
now-unknowns. 

But initial high cost will not be the 
controlling consideration. Proponents of 
the heavy forging art say that as skill 
is gained, costs will decrease and pro- 
ducibility will increase; also, the advan- 
tages of greater strength of forgings, 
plus lighter plane weight, will offset 
cost considerations, by permitting 
greater speeds, payload or range. 

► Users— Right now the heavy presses 
are purclv for the military— commercial 
uses wouldn't justify the outlay. This 
indicates that in peacetime most of the 
heavies probably would be shut down, 
perhaps one or two being operated for 
advanced experimental runs. 

This doesn’t mean that commercial 
uses are ruled out entirely, because 
applications in fields other than aircraft 
mav be justified. 

► Russia in Picture— Even though the 
heavy’ forging art is a comparativelv new 
one in this country, opinion has already 
crystalized that the present and poten- 
tial advantages arc too significant to 
disregard. German technicians saw the 
advantages long before they were offi- 
cially recognized here. Russia is in the 
picture, too. having taken over a 33.000- 

| ton forge press from Germany, and re- 

I ports are that it has plans in the works 

| for a 66.000-ton unit. 
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The Emerson Electric Mfg. Co. tail turret for the Navy's 
long range patrol bomber, Lockheed P2V's, is powered 
by a Vickers hydraulic transmission. This equipment 
comprises the power transmission and associated con- 
trols of the servo circuit. Accuracy and rapidity of 
response are fundamental characteristics of this Vickers 
equipment because of the extremely low inertia of 
rotating parts. The two separate hydraulic motors for 
train and elevation of the turret are individually and 
completely controllable in direction of rotation and 
speed by the application of a few milliamps of signal 



Vickers Double Pump and Control assembly pro- 
vides complete and independent control of speed 


Vickers hydraulic equipment is now used in a wide 
variety of servo circuits. Our engineers will gladly 
discuss their possibilities and advantages with you. 


PICKERS Incorporated 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC 
EQUIPMENT SINCE 1921 



Vickers Hydraulic Motors can be stopped accu- 
rately to position without clutches or brakes . . . 
can be started and stopped instantly because of 
very low inertia of moving parts. 
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BEARINGS 


PRODUCTION BRIEFING 


► Air Associates, Inc., Teterboro, N. J., 
has established four regional operating 
divisions, each in charge of a vice presi- 
dent, to handle aviation supplies dis- 
tribution. Eastern Aviation Supplies 
division, Hackensack, N. J., C. A. Carl- 
sen, vice president; Midwest Chicago, 
C. F. Irons; Southwest, Dallas, R. B. 
Kenty; and West Coast, Glendale, F. A. 
Twomey. 

► Allen Aircraft Products, Inc., Ravena, 
Ohio, maker of valves and fuel system 
components, has named Fred A. Pease, 
Denver as its representative in Arizona, 
New Mexico, Colorado, Utah, Nevada, 
Idaho, Wyoming, North and South 
Dakota, Minnesota, Montana and 
Alaska. Adco Industries, 5414 Camp 
Bowie Blvd., Ft. Worth 7, will serve 
as Allen representatives in Texas, 
Louisiana, Oklahoma, Kansas, Ne- 
braska, Iowa, Missouri and Arkansas. 



► Douglas Aircraft Co. has officially 
put into operation its new base in On- 
tario, Calif., with arrival of first of num- 
ber of R6D Liftmaster transports sched- 
uled for periodic heavy maintenance 
under Navy contract. 

► Electric Steel Foundry has been 
named as West Coast distributor for 
Rigidizcd Metals Corp., Buffalo, N. Y., 
makers of Rigid-Tex metals for de- 
fense contractors. 

► Ferranti Electric Ltd., Toronto, 
Canada, has $3.9-million contract from 
Canadian Dept, of Defense Production 
for aircraft artificial horizons. 

Certificates 
Of Necessity 

Accelerated tax amortization for man- 
ufacturers expanding their defense fa- 
cilities is granted by the government in 
the form of certificates of necessity. 

In the following list of recent certifi- 
cates, company name is given, followed 
by product or service, cost of construc- 
tion deemed necessary for defense ex- 
pansion but of little likely civilian use 
after the expansion, and the percentage 
of the expansion cost allowed for fast 
write-off. Fast write-off permits prop- 
erty to be depreciated in five years, 
rather than 20-25 years. 
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No Tubes Used in Heat-Control System 


• Micropulse unit is being 
used in military planes. 

• Two new devices replace 
electronic amplifiers. 

By Philip Klass 

A unique pulsing-type temperature 
control system, recently developed by 
Barber-Colman Co., has gone into use 
in a variety of new military aircraft. It 
is called Micropulse. A surprising fea- 
ture of Micropulse. in these electronic 
times, is that it uses.no vacuum tubes. 

The new system is controlling cock- 
pit. cabin, or windshield heating air 
temperature in the Chance Vought 
F7U-3, North American XA2J-1, 
F-S6A, F-86E, the Douglas A2D-1, 
XF4D, and C-124, the Republic RF- 
84F. and the Fairchild C-119H. West- 
ern Air Lines is trying Micropulse to 
control cabin temperature in one of its 
Convair-Liners, Barber-Colman says. 

According to Barber-Colman, the 
Micropulse system can hold cockpit 
temperature within ±2F, or air-duct 
temperature within ±6F. 

► Proportional Control— Barber-Colman 
uses a comparatively simple pulsing 
system instead of a complex electronic 
servo system to provide desirable pro- 
portional control (the larger the tem- 
perature error, the faster the cor- 

The valve controlling the flow of hot 
air is actuated by a motor which op- 
erates intermittently. The length of 
the operating interval depends upon 
the difference between the desired and 
the actual temperatures. The average 
actuator speed, according to Barber- 
Colman, therefore varies proportionally 
to the temperature “error” to give accu- 
rate control without overshooting. 

The Micropulse system uses two 
small newly developed devices in place 
of electronic amplifiers— the Microposi- 
tioner and the Micropulse heater ele- 

► Micropositioner— This unit contains a 
balanced armature relay with two sepa- 
rate sets of operating coils (see sche- 
matic). The polarity of the voltage ap- 
plied to the main coil determines which 
way the armature will “see-saw,” hence 
whether the left-or right-hand contacts 
will close. If there is no voltage across 
the main coil, the armature is centered 
by springs, opening both contacts. 



Two auxiliary coils serve to buck the 
magnetic effect of the main coil. In 
normal operation both auxiliary coils 
carry equal currents. The two coils thus 
buck eich other and exert no magnetic 

If the current in one auxiliary coil is 
reduced by external means, this balance 
:s and the other auxiliary 


will e 


magne 


pull" 


If the current i: 
auxiliary 1 coil is reduced sufficiently, the 
magnetic pull of the other auxiliary 

coil will counteract the magnetic pull 
of the main coil. When this happens, 
the armature's centering springs return 
it to the neutral position (both contacts 
open). 

► Micropulse— The Micropulse heater 
clement is the device which controls 
the amount of current flowing in each 
of the two Micropositioner auxiliary 
coils. The device contains two identical 
subassemblies, each consisting of a small 



heater clement in close proximity to a 
coil which serves as a resistance ele- 
ment. Each half of the heater clement 
is connected to one of the two auxiliary 
coils in the Micropositioner. 

When power is applied to the heater 
element in cither half, it causes a tem- 
perature rise in the adjoining resistance 
element and thereby increases its resis- 
tance. This reduces the current in the 
associated auxiliary coil in the Micro- 
positioner. 

The resistance rise follows an ex- 
ponential curve and reaches a practical 
maximum within a few seconds. When 
power is removed from the heater, the 
resistance element cools, and its re- 
sistance drops exponentially. This in 
turns increases the current in the cor- 
responding auxiliary coil. 

► Other Components— Major compo- 
nents of the system, in addition to the 
Micropositioner and Micropulse, in- 

• Motor-driven actuator, either split- 
field scries- or permanent magnet-type, 
which operates the valve in the heating 
duct to admit more or less hot air. 

• Temperature bulb which measures 
supply duct temperature. Changes in 
temperature cause a change in bulb re- 
sistance. A dual-element bulb is used 
to give larger resistance changes per 
degree change in temperature. 

• Temperature selector, which operates 


AVIATION WEEK, July 7, 



AEROQUIP CORPORATION 

SALES OFFICES: BURBANK, CALIF. • DAYTON, OHIO • HAGERSTOWN, MD. • HIGH POINT, N. C • MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN. . PORTLAND, ORE. • WICHITA, KAN. • TORONTO. CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTESTED BY PATENTS IN U.S.A. AND ABROAD 

53 





a potentiometer aud is used to select 
the desired temperature. 

► System Operation— The dual-element 
temperature bulb, temperature selector, 
and a trimming resistor are connected 
into a Wheatstone bridge circuit (see 
schematic). When supply duct tem- 
perature is at the selected value, the 
bridge is balanced and has no voltage 
output. If duct temperature varies from 
the selected value, the bridge generates 
an "error voltage" whose polarity de- 
pends upon whether the temperature is 
too high or too low. 

This error voltage is applied to the 
main coil of the Micropositioner. 

To illustrate system operation, as- 


sume that supply duct temperature falls 
below the selected value. The resulting 
error voltage will cause the Microposi- 
tioner armature to sec-saw in a clock- 
wise direction, closing the left-hand 
contacts. 

This in turn energizes the left-hand 
control valve actuator relay, closing its 
two (normally open) contacts. (The two 
valve actuator relays are conventional 
relays and are not housed in the Micro- 
positioner.) The lower contact applies 
power to one field of the valve-actuator 
motor, causing it to start to position the 
valve to admit more hot air. 

► Feedback— Meanwhile the other relay 
contact has closed, applying power to 


For Parts that must be 


TAKEN OFF— PUT BACK— BUTTONED TIGHT 




the heater in the left-hand heater ele- 
ment. This gradually reduces the cur- 
rent flowing in the left-hand auxiliary 
coil, allowing the right-hand coil to 
exert a counter-clockwise pull on the 
armature to oppose the main coil. 

Simultaneously, the duct temperature 
has been rising as the actuator motor 
opens the hot-air valve. The change in 
temperature varies the resistance of the 
temperature bulb, reducing the error 
signal from the Wheatstone bridge cir- 
cuit and the current flowing in the 

After several seconds the current in 
the left-hand auxiliary coil will have 
been reduced to the point where the 
magnetic pull of the right-hand auxi- 
liary coil will balance out the pull from 
the main coil. This allows the armature 
to return to center, stopping the valve 
actuator motor and removing power 
from the heater element. 

► Wait-Sec Interval— The system now 
pauses for several seconds to allow duct 
temperature to reach a steady-state con- 
dition. If after this interval the tem- 
perature hasn't yet reached the selected 
value, the system automatically recycles 
to give another (smaller) increment of 
temperature increase. Here’s how it is 

With power removed, the heater ele- 
ment resistance cools, allowing current 
in the left-hand auxiliary coil to rise 
toward its steady-stage value. This in 
turn reduces the magnetic pull of the 
right-hand auxiliary coil. 

If the heating duct temperature 
hasn't vet reached the selected value, a 
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Reynolds Aluminum is on the job 
with literature and movies to help 
you with your personnel training 
program— add to your own know- 
how. The complete library of 
Reynolds Technical Books on alu- 
minum design and fabrication is 
available to you for the asking. 
Please send your request on a 
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small error signal will remain across the 
main coil. When the auxiliary coil's 
magnetic pull becomes less than main- 
coil pull, the armature will again see- 
saw in a clockwise direction. This 
starts the actuator motor and another 
complete cycle. 

The system will continue to recycle, 
adding small increments of temperature 
increase, until the selected temperature 
is reached, 'llie pulse length (interval 
during which motor operates) will de- 
crease as the duct temperature ap- 
proaches the selected value. 

► Dual Sensors— When extremely close 
temperature control (±2F) is desired in 
a cabin or cockpit, two separate tem- 
perature sensors are used. The regular 
temperature bulb is installed in the 
cabin exhaust air duct instead of in the 
supply duct. A special fast-response 
temperature bulb is placed in the 
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supply duct to "anticipate" changes in 
cabin temperature before the change 
reaches the exhaust duct temperature 
bulb. 

The special temperature bulb uses 
a thermistor element instead of the 
normal resistance clement. (A thcr- 

temperaturc coefficient, i.e. resistance 
goes down as temperature goes up.) 
Because of its inverse temperature char- 
acteristic, the thermistor temperature 
bulb is connected in the lower-left leg 
of the bridge circuit (see schematic on 
p. 54). 

When the Micropulsc system is used 
with a single temperature sensor, the 


i "droop") from the control point. 
When dual sensors are used, the system 
has very slight droop. System adjust- 
ment is provided to permit changing 
the control “dead-band" as well as the 
ratio of pulse length to temperature 

Because each airplane application 
presents certain individualized prob- 
lems, Barber-Colman doesn’t carry 
standard off-the-shelf Micropulse svs- 

I Iowever, the units are quickly assem- 
bled by using standard building blocks 
such as the Micropositioner and the 
Micropulsc heater element. 
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fuel tanks to increase range and combat effectiveness of Amer- 


AIRCRAFT FUEL TANKS • SEATS • LANDING FLAPS 
AILERONS • TAIL SURFACES • BOMB BAY DOORS 




PASTUSHIN co 


IS ANGELES INTERNATIONAL A 


AVIATION 
R P O RATI O N 


IS ANGELES, CALIFORNIA 



Delay Lines 

Custom-engineered electrical delay 
lines with time delays up to 100 micro- 
seconds arc available from Gulton Mfg. 
Co. Units have low-loss and good 
temperature stability, according to 
manufacturer. They can be used in 
radar, computor, and other electronic 
applications. 

Unit shown has 1. 1-microsecond de- 
lay time, with a 0.1 rise time. Band- 
width is 2.0 me. with less than 1 db. 
attenuation. Unit shown weighs 5 oz. 

Gulton Mfg. Co.. 212 Durham Ave., 
Mctuchen, N. J. 

Film Resistor 

A new mctal-film-on-glass resistor foi 
microwave applications is now available 
from Tclewave Laboratories, Inc. The 
resistors may be used for power meas 
urements, resistive pick-up loops, pads, 
impedance matching, or as attenuator- 
in waveguides and coaxial cables. Com 
plete literature is available from the 
manufacturer. 

Telewave Laboratories, Inc.: 1 00 
Metropolitan Ave.; Brooklyn, N. Y. 



MODEL BOMBER 

The "clothes-line” type B-36 antenna will be 
replaced by a suppressed antenna in the tip 
of the vertical stabilizer if Convair tests on 

By using 1/10 scale model on a 11-foot high 
platform, Convair engineers simulate an 
altitude of 110 feet. The metal-and-wood 

model shop in two weeks. P 


Defense Needs More Scrap 
Put Your Scrap Back to Work 
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Here ore some of the ways Sikorsky Aircraft, Div. of United 
Aircraft Corp., is using this photographic intermediate material. 

There are no limitations now on the types of drawings, 
prints, or documents which can be reproduced in Sikorsky 
Aircraft’s direct-process machine. 

Translucent or opaque— it doesn't matter; even “two-sided” 
originals can be reproduced on Kodagraph Autopositive Paper. 
And each print is a sparkling intermediate — dense photo- 
graphic black lines on durable, evenly translucent white paper 
—ready to produce as many direct-process prints as are needed. 
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Light Landings for Heavyweights! 


When America's biggest bomber, the mighty 
B-36, returns to the ground, the potential im- 
pact is terrific. Yet this leviathan of the skies 
lands with effortless ease because the shock 
is absorbed by Cleveland Pneumatic AEROL 
main landing gears. 

It is indeed fitting that this great plane is 
equipped with AEROLS. Over a quarter of a 
century ago, Cleveland Pneumatic pioneered 
and perfected the air-oil strut. Its operating 


principle has proved so successful that it has 
been almost universally adopted. Today, planes 
of every type and size land on Cleveland 
Pneumatic AEROLS. 

Extensive plant and production facilities, com- 
bined with unexcelled "know-how", explain 
why Cleveland Pneumatic landing gear is 
recognized as first in the field! 

The Cleveland Pneumatic Tool Company, 
Cleveland 5, Ohio .... Established 1894. 


Gear* Ball Bearing Screws' Actuators 


Ti/idt i*t t kbTields ! 


! Landir. 
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Far East Pilots Praise F-94’s Durability 


Interceptors, boasting major increase in rate-of-climb 
with afterburners, add beef to Japan Defense Force. 


By George L. Christian 

USAF Air Base, Japan— The 35th 
Fighter Interceptor Wing, charged 
with patrolling the skies over Japan 
on a 24-hour basis, is learning sonic 
tricks about operating the afterburner- 
equipped Lockheed F-94s. Keyed to a 
two-minute alert schedule, these all- 
weather interceptors add beef to the 
Japan Air Defense Force. 

► Fast Climbers— The planes are new to 
the 35th. They have flown a few hun- 
dred hours perhaps. But the pilots arc 
enthusiastic about the F-94,— especially 
its increased agility because of the after- 
burner which boosts its rate-of-climb to 
a happy figure. 

The significance is not hard to de- 
tect. The Russian-built MiG-15 has 
been climbing away from anything the 
United Nations have been able to put 
into the air. No comment was available 
as to whether the F-94 and the MiG 
have yet met in combat. 

Pilots and maintenance crews alike 
praised the 94’s durability. They pointed 
out that its Lockheed stablematc, the 
F-80, has shown up well in this respect, 
several having accumulated over 1.000 
hr. That is a lot of hours for a military' 
aircraft, the men here point out, to say 
nothing of many of the hours put on 
under rough, dirty combat conditions. 


There is a vast difference between using 
an aircraft in a climate of constant dust 
from bumpy, pierced plank runways as 
compared to flying it under clean con- 
ditions from smooth, surfaced strips. 

To study some of the equipment and 
maintenance problems encountered by 
the 35th, this reporter interviewed its 
commanding officer, Colonel J. Jenkins, 
its materiel officer. Captain E. O. 
Wchlander, and many of the pilots, 
crew chiefs and mechanics on the line. 
► Afterburner Lessons— Here are some 
of the things the men have learned 
about operation of the afterburners. 

Tire F-94s are currently flying on 1 00 
octane fuel instead of any of the JP 
fuels. Reason cited by the 35th’s spokes- 

• Afterburners can be lighted at much 
higher altitudes with 100 octane fuel 
than with JP-1, for instance. 

• Tailpipe temperatures may be allowed 
to cool to 275 deg. without fear of 
flamcout. With JP-1, 400 deg. was the 
lowest temperature the tailpipe could 

• “Rpm. droop,” or inability to obtain 
maximum rpm. is practically eliminated 
by use of 100 octane. With JP-1, maxi- 
mum rpm. would show a pronounced 
droop at altitude or after several engine 
runs had been made on the fuel. 

One problem being experienced with 


the afterburner is lubricating the eyelid 
operating push-pull rod. High tempera- 
tures roast even the most effective lub- 
ricants. Although high temperature 
Ablube (ordered as Molykotc) released 
by Allison is now being used, the rods 
have to be cleaned off and re-lubricated 
every 25 hr. 

While thrust augmentation of the 
afterburner is in the neighborhood of 
30%, fuel consumption .(at sea level) 
of jet engine-afterburner combination is 
a thirsty 47 gpm. 

The afterburner kicks up quite a fuss 
behind the plane. Velocities of air rush- 
ing out of the afterburner are listed as: 
613 mph. at 15 ft. behind the tail; 252 
mph. at 40 ft.; 136 mph. at 70 ft. Maxi- 
mum diameter of the jet blast cone is 
approximately 16 ft. 

► Good Control— Pilots of the 35 th 
were enthusiastic about the Bcndix fuel 
control on the jet engines. They praised 
the control’s ability to prevent ilameout 
when throttles arc rammed to the fire- 
wall. Another important feature of the 
unit is its capacity to restrain tailpipe 
temperatures to the maximum 721 C 
prescribed. 

The main fuel control, essentially a 
metering device, does this: 

• Maintains selected engine rpm. irre- 
spective of altitude changes, ram pres- 
sure of free air temperature changes. 

• Controls acceleration and deceleration 
rate of the engine, and therefore exhaust 
temperatures. 

• Prevents possibility of the engine over- 
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speeding and resultant possible damage. 

• Increases minimum idle rpm. with in- 
crease in altitude. 

Maintenance personnel say the con- 
trol is trouble-free and seldom requires 

► Tip Tank Trouble-The F-94s (and 
other jet fighters based in Korea) were 
having trouble with center-line wingtip 
tanks. When released empty, tanks 
had a tendency to roll along the wing 
and bang into fuselage sides. In some 
cases, substantial damage was inflicted 
on the aircraft. 

The remedy adopted is to drop tanks 
when still at least half full (this means 
throwing away some 230 gals, of fuel 
so precious to a jet aircraft), and main- 
tain at least 250 knots with no yaw on 
the plane. 

► Jet De-icers-To make them all- 
weather aircraft, the F-94s are equipped 
with electrically heated, rubber de-icer 
strips on leading edges of wing, stabi- 
lizer and fuselage fuel tank vent mast. 

A special 30-lcva. Westinghousc al- 
ternator was mounted to supply current 
for the Goodrich and Goodyear boots. 

On the wing boots, there is a 11-in. 
“burnout" area running down the lead- 
ing edge of the boot in which heat is 
applied continuously. In sections of the 
strip which recede along upper and 
lower surfaces of the wing, heat is 
cycled. Pilots have found the boots 
quite effective. They do not affect the 
flight characteristics of the aircraft, pi- 
lots report. 

As might be suspected, the boots are 
more effective if turned on prior to en- 
tering icing conditions. 

The F-94’s radar operator has a 
rheostat to control the alternator’s out- 
put to the boots. 

► In The Cockpit— Many instruments 
got favorable comment. These included: 

• Sperry Zero Reader. Pilots like the 
precision and quick response of the in- 
strument. and the assistance it gives 
when making instrument approaches. It 
helps them line up with glide path and 
localizer with greater case than with the 
conventional cross-pointer indicator. 

And, flying under the practically, 
zero-zero conditions demanded of an 


all-weather plane, they find it reassuring 
to have a second blind landing instru- 
ment in the cockpit. 

• Eclipse-Pioneer J-8 gyro. Pilots say 
the instrument's reverse reading (true 
reading to the pilot) feature greatly 
simplifies interpreting its indications. 
The unit has no appreciable acceleration 
or deceleration errors, and some preces- 
sional errors have been eliminated. 

The non-tumbling, and quick-erect- 
ing features are highly desirable. The 
gyro erects and is operating in less than 
one minute. Prior to installation of the 
J-S, power units had to be plugged into 
the aircraft at all times because the 
attitude gyros took 5 min. to erect— and 
the fighters were on a 2-min. alert. 
Now the gyro is ready to go when the 

• Kollsman L-7 vcmier-type airspeed 
indicator. Main dial is calibrated in 
10-knot increments. But the vernier 
dial indication is in 2-knot increments, 
permitting extreme accuracy in instru- 
ment flying. 

► Big Chute— Pilots have recently been 
issued new large (2S-ft. diameter) para- 
chutes which incorporate a quick 
canopy release feature. This allows 
pilots to jettison the canopy (but stay 
in the harness) in case of landing in 
water or a high wind. 

Although the men like the idea of a 
slow descent, the bulk of the chute has 
its disadvantages. Cramming it into 
a pint-size cockpit with a big pilot 
pushes him so close to the instrument 
panel that he has to move his knees to 
see the instruments, they claim. They 
say a pilot could easilv crack a knee-cap 
when ejecting himself during bail-out. 

► Air Gun-charger— Both air and ground 
crews praised the compressed air gun- 
charging system. Air is supplied bv a 
1,500-psi. electric motor-driven Cor- 
nelius compressor (gun chargers are 
manufactured by the Walter Kiddc 
Co.). 

Some of the things they like about 
the compressed air system: 

• Takeoffs may now be made with 
“cold” guns. When hand-charging was 
used, guns were “hot” during taxiing 
and takeoff, creating a potentially 
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dangerous situation. And hand-charg- 
ing guns of a whole squadron of aircraft 

• Gun jams during flight may often be 
cleared. This literally is a life-saver. 

• Gun bolts may be held in the re- 
tracted position in flight by putting the 
control switch in the “retract" position. 
Result is that air is rammed down the 
guns’ barrels, quickly dissipating the 
great heat generated by rapid firing. 

► Simple Jets— In a bull session with 
several of the crew chiefs in charge of 
maintaining the F-94s, the opinion was 
expressed that “I'll take a jet. 3-to-l. 
over a reciprocating machine as far as 
ease of maintenance is concerned." 
Engine change time of less than an hour 
was cited as an example of the jet's 
superior simplicity. 

Generally speaking, accessories arc 
more accessible, and the aircraft is 
basically less complicated than its slower 
predecessor. 

But, one of the GIs said philosophi- 
cally. “just give 'em time and they’ll 
get jets good and complicated too." 

Plane Tire Retread 
Is Big Business 

San Francisco— A new. patented 
"slotted tread” being used by Thomp- 
son Aircraft Tire Corp. on aircraft 



tires it recaps is giving exceptionally 

An on-thc-spot survey of such car- 
riers as Slick. Hawaiian, Philippine 
Airlines, Trans-Ocean and Civil Air 
Transport found unanimous expressions 
of satisfaction with the tire. Typical 
comments were that the tire gave 
longer life, practically eliminated groove 
cracking, did not “throw” center treads 
and generally reduced tire maintenance 
and premature changes. 

Thompson’s president, Walter H. 
Schlichtmann, told Aviation Week 


that his company pioneered aircraft 
tire retreading during World War II 
in the face of opposition from estab- 
lished tire manufacturers. They have 
since gone into the aircraft tire retread- 
ing business themselves, he pointed 
out. Having proved to military offi- 
cials that it was safe, practical and 
economical to retread aircraft tires, 
Thompson completed over $1.5 million 
worth of government contracts during 
the war for aircraft tires alone. 

► How It’s Done— A principal feature 
of the Thompson retreading process, 
inside from the patented, slotted tread 
design, is the use of a full retread 
leaching from sealing (scuff) ring to 
scaling ring. Also important is the 
firm's policy of using thick retreads to 
give greater non-skid depth. A com- 
panv official said that while usual thick- 
ness of a retread was 40/ 100th in., 
Thompson retread thickness went up 
to TP-60/ 100th in. 

After retreading, each tire is bal- 
anced statistically, nibber being added 
io and cured in the tread to neutralize 
any off-balance condition. 

Dynamic balancing is performed on 
the entire wheel assembly, including 
tire, tube and wheel. 

Cold Start Oil 
System in Use 

A new kind of oil system that can be 
started without external heat under 
the most extreme Arctic conditions is 
scheduled for installation in the Grum- 
man SA-16 Albatross, Piasecki H-21 
Workhorse helicopter and the Beach 
T-23. 

Developed by United Aircraft Prod- 
ucts, Inc., and called the Diverter Seg- 
regator Finned Hopper, the system al- 
ready has passed tests under simulated 
Arctic conditions in laboratories at the 
Air Force's experimental test station, 
Eglm AFB. Long under development, 
it has also been proposed for the Chase 
C-123 Avitruc. Other plane builders 
have expressed a definite interest in 
adopting it, the company reports. 

► B-36 'Test— At Eglin, it was installed 
in a B-36 rig in a refrigerator labora- 
tory and the engine was run successfully 
without application of external heat at 
temperatures of —40 to —65 F, the 
firm discloses. The oil was as hard as 
a rock. United says. The —65 F test 
also was hurdled successfully in a Grum- 
man SA-16 rig at laboratories in Day- 
ton, Ohio, according to the firm. 
Frozen oil was converted in these tests 
to liquid in as little as 155 min. The 
system is designed to reduce time or- 
dinarily required to heat up oil from 
two to four hours. 

The need for external pre-heating is 
eliminated by positively segregating the 
diluted oil circulatory system from the 
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THE 


WORLDS 


SMALLEST 


GAS 


TURBINE 


Provides airborne 
starting and auxiliary 
power for jet and 
turbojet planes 


It supplies the compressed air through ducts to air 
turbine starters and other auxiliary air or gas turbine 
motors . . . spinning the turbines at high speed. 



These turbines, in turn, power starters and other 
accessories through nickel alloyed steel reduction gears. 





Speed reduction in air turbine starters, for example, 
is from 84,000 to 3,650 r.p.m. To assure maximum gear 
life under such severe operation, nickel-containing 
steels SAE 3310 (AMS 6250) and SAE 9310 are 
specified by the manufacturer . . . AiResearch Manu- 
facturing Company of Los Angeles ... a firm which 
specializes in developing and producing aircraft acces- 
sory equipment. 

AMS 6250, a nickel alloyed steel, long recognized 
as the ultimate in carburizing steels, completely meets 
the demands imposed by heavy loads on mating sur- 
faces of gear teeth. Probably the most dramatic use 
of a nickel alloy is that of Inconel “X”, a 70% nickel- 
chromium “super alloy” adopted after tests for the 


turbine "hot wheel" . . . which operates at top peripheral 
speeds of 40,000 r.p.m. at temperatures up to 1600°F. 
Applications like these attest to the remarkable com- 
bination of properties available in alloys containing 
nickel. 

At present, most of the nickel produced is being 
diverted to defense. Through application to the appro- 
priate authorities nickel is obtainable for the produc- 
tion of engineering nickel alloys for many end uses in 
defense and defense supporting industries. 



THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK 5, N.Y. 



This picture does not 
equal 10,000 words 


This is a fine photograph— buf men and machines 
are only part of the story at IGW. It takes esprit de 
corps (a much overworked term that fits here)— it 
takes pride of workmanship to produce Tine pre- 
cision gears and parts. 






undiluted oil in the aircraft tank. Oil 
is diluted by adding gasoline to thin 
it out for a quick start. The system 
provides a separate oil tank compart- 
ment— which docs not block the quick- 
starting oil circuit— for gradual warmup 
ol the bulk of the oil. 

The new system also provides spe- 
cial means of dc-aerating engine return 
oil so that sludging from oxidation is 
minimized. 

United Aircraft Products, Inc., Day- 
ton 1, Ohio. 

Joint Compound 
Remains Plastic 

A series of British jointing com- 
pounds, used successfully on such Eng- 
lish aircraft as the de Ilavilland Comet, 
Gloster Meteor and English Electric 
Canberra is now available in this coun- 
try. 

Properties claimed for the products, 
known as Plastic Hermetites, are: 

• They remain plastic in the joint 
indefinitely. 

• Heat, cold and stresses imposed by 
the aircraft do not diminish their per- 
formance. 

• They make spot welding seams 
pressure-tight. 

• Hermetites arc self-scaling after ex- 
cessive breakdown pressures. 

• Joints may be broken and remade 
as often as desired. 

The basic product is called Plastic 
Hermetite 1310. From it are derived 
these three modifications: 

• Plastic Hermetite 5069. Thinner 
than 1310, it has good anti-acid char- 
acteristics. Typical use is in battery 
areas. It has the approval of the Air 
Ministry, which lists it as a general 
gasoline- and oil-proof jointing com- 
pound and paint. 

• Plastic Hermetite 1420. Of a con- 
sistency intermediate between 5069 and 
1310, it was developed for pressure gun 
application. 

• Plastic Hermetite 1250. A pigmented 
version of 1310. this type is used pri- 
marily in screw threads, etc., where 
gap-filling qualities arc required. 

Manufactured in England by the 
Kenilworth Manufacturing Co.. Ltd.. 
West Drayton. Middlesex, the mate- 
rials are said to have withstood tempera- 
tures of 1004 F without effect on their 
sealing qualities. They are also im- 
pervious to gasoline, any hydrocarbon 
or gas, according to the manufacturer. 

The maker further states that re- 
cently "a major U. S. manufacturing 
corporation producing aircraft engines 
tested Plastic Hermetite in an experi- 
mental engine and found it ‘to be en- 
tirely satisfactory'." 

The Combined Agencies Corp.. 
Washington, D. C., has been appointed 
agents for the U. S. 



Lord Vibration Control Mountings are increasing payloads, pro- 
tecting airframes, instruments and accessory equipment . . . adding 
to the comfort of passengers on 44 of the World’s Leading Airlines. 
Why? Because Lord Engineering experience and manufacturing 
capabilities are providing light weight, low-cost mountings which 
contribute much to profitable airline operation. Lord engineering 
capabilities are being used to advantage by design engineers 
throughout world industry in their battle to isolate vibration and 
shock in a wide diversity of machines. Consult with Lord Engineers 
even before design takes shape on the board . . . and in perfecting 
machines already operating . . . You will profit. 



LORD MANUFACTURING COMPANY . ERIE, PA. 


HEADQUARTERS 

FOR 

VIBRATION CONTROL 
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An Open Lefter 
to 


ENGINEERS 




CUP AND MAIL TODAY! 


Please send full details 
on MY opportunity 
at LOCKHEED 



Job Inte 


WHAT'S NEW 


New Books 

The Love and Fear of Flying, by 
Douglas D. Bond, M.D., with preface 
by Gen. James H. Doolittle, 190 pages 
including appendix, price S3.25. Pub- 
lished bv International Universities 
Press, Inc., 227 W. 13th St., New York. 

This is an excellent and timely book. 
The author is to be congratulated for 
his penetrating and lucid knowledge of 
what makes flyers "tick" and doubly so 
for presenting his material in a clear 
and simple style that makes his book 
easy to rend and interesting all the way. 

Dr. Dodd is professor of psychiatry 
and department head of the medical 
school of Western Reserve University. 
But this is no abstract arm-chair dis- 
sertation, since during the war he served 
as director of psychiatry with the famed 
8th Air Force. ‘ 

The book’s matter-of-fact reporting 
and analysis of the strains USAF flyers, 
particularly bomber crews, underwent 
during training and in combat during 
World War IPs bloody aerial battles 
should be read by everyone concerned 
with the human makeup of air power. 

Several times, Dr. Dodd refers to the 
need for continuing the selectivity proc- 
ess through the flyer’s career, and pro- 
vides examples of how pilots developed 
fears during training, because of crashes 
or other incidents, that were submerged 
but later broke out. with dire results. 

Some pertinent observations: 

• Aircrews whose aviation interest went 
back to their childhood were less likely 
to develop disabling traumas, were more 
apt to fight them off successfully, be- 
cause they didn't want to be separated 
from flying. 

• Fighter pilots, generally speaking, 
were much less disintegrated emotion- 
ally by combat than were bomber crew- 
men. because of the former’s greater 
opportunity for individual aggression 
and because the fighter pilots more 
readily saw the effects of their work. 

• The rate of emotional disorders in 
heavv bomber crews was directly re- 
lated to the number of aircraft lost. 
There was a disproportionate rate of 
rise when aircraft lost in combat ap- 
proached 8®. 

• Anti-aircraft fire was the flyer’s most 
potent emotional enemy, crews hated 
flak much more than enemv aircraft. 

• Experiments indicated that combat 
fears and emotional disturbances were 
not "contagious”. 

Included are some hair-raising but 
revealing interviews with emotionally 
disturbed air crews, made while the 
subjects were under the influence of 
drugs.— EJB. 


PRESSURE SWITCHES 


FOR SAFER AIRCRAFT 
TODAY AND TOMORROW 



A wide selection of precision-built differential pressure 
switches is available for your aircraft today— and for those 
still “on the boards.” 

Manning, Maxwell & Moore switches now provide maxi- 
mum safety on many aircraft. They sense fuel, oil and air 
pressures, flash warning lights of many kinds, actuate 
water and alcohol injection pumps, and perform numerous 
other tasks. 

Flexibility of switch design permits engineering to your 
specific needs. All models have a highly sensitive differen- 
tial pressure sensing element with a non-metallic limp dia- 
phragm. Accurate operation at any predetermined pressure 
within range and a minimum life of 100,000 cycles are 
assured. Switching is through SPDT contacts, micro- 
switches or relays, depending on load characteristics. Pres- 
sure differential and range are internally adjustable. 
Rugged construction provides functional perfection 
throughout the vibrational range of modern jet and pro- 
peller-driven aiicraft. All models meet environmental 
requirements of MIL-E-5272 specifications. Effects of 
ambient temperatures from minus 65°F. to plus 165°F. are 
engineered out of all switches; some models withstand up 
to 250°F. 

Let us help you build better, safer aircraft. Write today for 
engineering counsel on your specific pressure switch appli- 
cation problems. No cost or obligation. 



AIRCRAFT PRESSURE SWITCHES 


MANNING, MAXWELL & MOORE, INC. 

250 East Main Street, Stratford, Connecticut 
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.NUMBER 6 IN A SERIES 



THIS IS ‘THE SAPPHIRE’— 
MOST POWERFUL JET 
ENGINE IN THE WORLD! 


Armstrong Siddeley 
increases thrust to 
record-breaking 8,300 Lbs. 



Hawker Siddeley Group 


PIONEER . . . AND WORLD LEADER IN AVIATION 



HAWKSLEY. BROCKWORTH ENGINEERING. AIR SERVICE TRAINING AND HIGH DUTY ALLOYS 
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AIR TRANSPORT 


Airlines Favored in Separation Proposal 


• House committee reverses previous tough stand, gives 
CAB considerable leeway in determining mail pay. 

® PO seeks rigid rate yardstick; Defense Department 
opposed to neglecting scheduled freiglit carriers. 


By Katherine Johnsen 

Legislation separating air mail pay 
from subsidy— if it is enacted— is going 
to be much to the liking of the sched- 
uled airlines. 

This was the outlook as this issue 
went to press, with these two develop- 

• House Interstate and Foreign Com- 
merce Committee agreed on legislation 
even more favorable to the scheduled 
carriers than a Senate-passed measure, 
which followed most of the recom- 
mendations of the Air Transport Assn. 
This was a turnabout. In 1950 the 
committee voted legislation setting 
rigid standards for mail service pay- 
ments to scheduled carriers and open- 
ing eligibility for subsidies to cer- 
tificated freight carriers over ATA's 
vigorous opposition, only to have it die 
in the Senate. 

• There was a question as to whether 
separation legislation would be enacted 
this year. 

Even if Congress completed action 
on a version along the lines of the simi- 
lar Senate and House Commerce Com- 
mittee bills, it would face the possibility 
of a presidential veto. Defense Depart- 
ment and Post Office Department are 
opposed to key provisions in both. 

► Highlights— Here arc highlights of the 
measure approved by House Commerce 
Committee: 

• Rate yardstick. Civil Aeronautics 
Board directed to determine "fair and 
reasonable" rates for both domestic and 
international carriers. 

This is the yardstick urged by ATA. 
It raises the controversial question of 
“what is fair and reasonable.” The an- 
swer seems to depend on who is asked. 

Post Office opposed the “fair and 
reasonable” yardstick, and urged a yard- 
stick of “cost-plus-reasonable-profit.” 
Assistant Postmaster General John Red- 
ding pointed out that although rail- 
roads’ mail pay is set on a “fair and 
reasonable” basis. Interstate Commerce 
Commission has interpreted this as “less 
than cost, plus a reasonable profit" on 
the grounds that the rails should be 
prodded to reduce costs. 


But he indicated doubt that CAB, 
a “promotional” agency, would give the 
wording a similar interpretation. He 
wanted legal restraint placed on possible 
CAB leniency to airlines in setting 

The Senate bill sets the cost-plus- 
reasonable-profit basis for determining 

• Different rates. CAB is authorized 
to set different rates for different car- 
riers. As in the Senate bill, the opposi- 
tion of regional carriers is met by a pro- 
vision prohibiting Post Office from 
holding back mail for transport at a 
lower rate on a trunkline carrier. It 
states that the postmaster “shall not 
delay mail or withhold mail from an 
air carrier because the rate for trans- 
portation of mail payable to such carrier 
may be higher than the rate payable to 
a competing air carrier." 

• Foreign rates. Post Office would have 


to pay international lines “not less” 
than it pays foreign lines for similar 
service. This would be “not less” than 
the Universal Postal Union rate of $2.86 
a ton-mile, and CAB could select a rate 
of $20, $60, or more as “fair and rea- 
sonable” and set it as the “compensa- 
tory” mail rate. 

Under the Senate bill, CAB would 
have to pay U.S. foreign carriers the 
same as it pays foreign carriers— or the 
$2.86 Universal Postal Union rate, but 
it could not exceed this. 

Post Office put up stiff opposition 
to the $2.86 rate, charging it includes 
subsidy in what is purported to be a 
“service" rate. The department re- 
ported that under this rate, U. S. in- 
ternational carriers would receive more 
mail pay than they do at present rates 
which admittedly include subsidy. 

• Subsidies. Only the scheduled air- 
lines certificated to carry mail would 
be eligible for subsidy payments aimed 
at developing civil aviation in the com- 
merce and national defense interests. 
This cuts out the certificated freight 
carriers, which Defense Department 
urged be included. 

• Long-term contracts. CAB could en- 
ter into three-year contracts for subsidy 
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payments to domestic earners and five- 
year contracts with international car- 
riers. The contracts could be revised 
upward or downward. 

Argument against the long-term con- 
tract: Once CAB enters into a contract 
with an airline, Congress can’t with- 
hold funds to implement it. 

At least Congress would be handi- 
capped in holding down airline sub- 
sidization while a court made a 
finding on the issue of Congress’ 


If the higher courts uphold the re- 
cent decision of a U. S. district judge, 
Civil Aeronautics Board's case-handling 
time on economic and safety proceed- 
ings may become even slower. 

The case posed by a group of govern- 
ment trial examiners against the Civil 
Service Commission is this: 

Is a CAB or other government trial 
examiner a judge, or is he merely an 
administrative employe? That is the 

? uestion argued before the Circuit 
:ourt of Appeals, D. C., last month. 
The court may act on the case this 
month. In the interim, it has stayed 
the decision of the district court. 

District Judge B. J. Laws has ruled 
that trial examiners are, in fact, like 
judges— should draw equal pay, have 
life tenure of their jobs and be assigned 
eases in rotation rather than being in- 
dividually selected for specific cases by 
their agency managements. Judge 
Laws cited the Administrative Pro- 
cedure Act of 1946 as being quite clear 
on this. He ruled that current civil 
service regulations classifying exami- 
ners as normal government employes 
are void. 

► Clauses Cited— The most pertinent 
clauses of the procedure act cited by 

• “Cases shall be assigned to hearing 
examiners in rotation, so far as practica- 
ble.” 

• "Examiners are removable by their 
employing agency only for good cause 
determined by the Civil Service Com- 
mission” (and therefore not subject to 
budgetary "reductions in force” of their 
agencies)." 

• "The Civil Service Commission shall 
prescribe compensation for examiners 
independently of agency recommenda- 
tions or ratings. . . 

• "Agencies temporarily insufficiently 
staffed may use examiners selected by 
the Civil Service Commission from 
other agencies.” 

Judge Laws generally upheld the 
group of examiners protesting present 
civil service regulations. 


prerogative to nullify government con- 
tracts by withholding funds. 

• Airline influence. After hearing, CAB 
could terminate subsidy payments to 
a carrier if it were found that a person 
connected with it offered or gave gra- 
tuities to a government employe “with 
a view toward securing favorable treat- 
ment under any provisions of this act.” 
TTiis would put CAB in the position of 
sitting in judgment on itself, or one of 
its members or employes. 


► Ask Court Action— Of the total of 
about 250 trial examiners in the vari- 
ous government boards and commis- 
sions, 28 signed the petition asking the 
court to void present civil sendee regu- 
lations. Of the total of 23 CAB- 
employed examiners, only two arc 
among the 28 plaintiffs. 

In favoring the plaintiffs against the 
civil service regulations, the district 
court relies on the above terms of the 
Administrative Procedure Act. As to the 
legislative intent of that act, the court 
says: "It was intended that they (hear- 
ing examiners) be very nearly the equiv- 
alent of judge, even though operating 
within the system of federal adminis- 

Indcpcndcnt observers around Wash- 
ington generally concede the lower 
court’s finding is legally tenable, but 
most believe it a narrow interpretation 
of the law. They contend that Judge 
Laws’ extremely literal translation of 
the procedure act will create chaos in the 
quasi-judicial agencies of government, 
unless Congress amends the act or the 
higher courts liberalize the Laws in- 
terpretation. 

► Interpretation Argued— Objections to 
practical administration under the 
Laws ruling include: 

• Unequal ability. CAB examiners to- 
day have been hired over past periods 
at various rates of pay: thev have un- 
equal abilities anyway. Putting all 
these employes into the same pay scale 
would kill incentive, some observers 
say. as well as put tough cases in un- 
qualified hands and easy cases in highly 
skilled hands. 

• Specialization. CAB Executive Di- 
rector James Verncr’s affidavit to the 
court points out that the Board has 15 
economic examiners and seven safety 
enforcement examiners. The jobs are 
totally different in their requirements 
for prior training and experience, he 
claims. Yet, Verner says, the court 
decision would appear “to require the 
abolition of the distinction presently 
maintained by the Board between eco- 


nomic proceedings and safety enforce- 
ment proceedings.” 

• Speed. Suppose, says one observer, 
that examiner "A” has a case almost 
ready for the Board. He is next in line 
for an unattractive case, but right after 
that one is a case that "is relatively 
easy and involves a desirable bit of 
travel. The temptation at least exists 
for examiner ‘A’ to drag his feet 
enough to avoid the first assignment 
and get the second." 

One former CAB chairman sums it 
up this way, “Judge Laws’ interpreta- 
tion is that the law assumes equal com- 
petence of the examiners; this inter- 
pretation w'ould be okay in a vacuum 
but is highly impractical from an ad- 
ministrative standpoint. Judge Laws is 
a highly reputed judge, however, and 
I have not studied this case in detail.” 

Another summary of the situation 
comes from A. H. Brown, vice presi- 
dent of the National Industrial Traffic 

“One of the major purposes of the 
(Administrative Procedure) Act was to 
make hearing examiners independent 
of pressure from agencies upon whose 
cases they pass. Another was to assure 
separation of the functions of investi- 
gation and prosecution. . . . 

"The attempt is made to apply 
judicial criteria to the actions of ad- 
ministrative agencies. The underlying 
justification for the existence of these 
agencies has been that through their 
use. difficult and complicated matters 
receive expert attention. If that is not 
the case, and it is difficult to sec how 
it can be under Section II of the Act 
and the court's decision thereon, the 
ultimate destruction of administrative 
procedure can well be foreseen. The 
matter is extremely important and de- 
serves attention by anyone interested 
in the effective operation of our ad- 
ministrative agencies.” 

► The Trial Examiner— Importance of 
the trial examiner in CAB cases can be 
seen from the fact that CAB often 
adopts their reasoning and conclusions 
without any significant change. Ex- 
aminer decisions at the Board arc now 

However, this does not necessarily 
make them any more influential than 
they were under previous CAB rules 
of practice terming them “recom- 
mended decisions." The Board always 
has to issue an order enacting the ex- 
aminer decision, and an examiner de- 
cision can go into effect without oral 
argument before the Board only if no 
parts' makes an appeal on the decision 
to CAB. 

However, since the time of Board 
members for detailed study of evidence 
is limited, the reasoning and decision 
of its trial examiner are gcncrallv most 
influential in the rendering of the final 
CAB decision. 


CAB Examiners’ Status on Trial 

It is argued that ruling them judges might cause snarl 
of administrative procedure, slow case decisions. 
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REINFORCED 

FIBERGLAS* 

PANELS 

Type III Backing Board can now 
be used lo replace heavier 
board thereby effecting sub- 
stantial savings in weight. 

Standard size is 42" x 96" but 
sizes up to 48" x 108" are 
available on special order. 
Types I and I Backing Board 
are also carried in stock. 



Atlantic Air Cargo 
Case Is Reopened 

The trans-Atlantic airfreight case 
has been reopened by the President and 
CAB. They approved the petitions of 
Seaboard & Western Airlines and Trans- 
ocean Airlines for reconsideration of 
the applications which were recently 

This means their applications for 
U. S.-Europc-Middle East air cargo 
route certification start all over again 
with CAB prehearing conference, ex- 
aminer hearing, examiner initial de- 
cision, oral argument before the Board, 
Board decision, and Presidential de- 
cision. Original hearings took place in 
October, 1949. 

It also means Seaboard can firm up 
financing of its SI 0-million order for 
five Lockheed Super Constellation air- 
freighters. 

The Board order reopening the case 
noted that “significant changes have 
occurred . . . including among other 
things a steady and pronounced decline 
in the percentage of trans-Atlantic 
cargo carried by U.S. certificated car- 
riers . . . although the overall traffic 
has increased.” 

Another factor influencing the Board 
to reopen the case: CAB made its orig- 
inal decision without knowing that the 
Defense Department had written a 
letter to a former CAB chairman 
definitely advocating CAB certification 
of an all-cargo trans-Atlantic service. 

The Board majority was loath to re- 
open the case but the U. S. decline on 
the Atlantic freight business and the 
Board's slip in putting out an opinion 
stating that national defense was not 
concerned in the case made a new hear- 
ing necessary, the majority decided. 
The White House concurred in this 
decision which was made to reopen in 
record time. 

Examiner Opposes 
Wiggins Renewal 

A Civil Aeronautics Board examiner 
has recommended that the Board end 
the life of Wiggins Airways, a New 
England local service airline. 

Examiner R. V. Radcliffe, in his ini- 
tial decision denying Wiggins’ request 
for renewal of its temporary certificate, 
reasons that the proposed DC-3 equip- 
ment operation would require subsidy 
in the ratio of about $7 government 
money for each $1 put up by the pas- 
sengers. 

In the Board’s recent denial of Mid- 
West’s certificate, CAB found even $4 
subsidy to SI customer contribution 
too much, the examiner says. Since 
other practical forms of transport are 
available in New England, he con- 
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"BIGGEST BUSINESS IN THE WORLD 



On August 4th AVIATION WEEK will publish its "Air Materiel Command" edition 
. . . the story of the biggest business in the world. For AMC spends more dollars 
annually than eleven of the nation's largest industrial companies combined; and 
the current fiscal year's total will add up to more than 16V4 billion dollars. 

Prepared and planned by AVIATION WEEK'S experienced reporters and engineer- 
ing specialists working in close coordination with the Air Materiel Command, the 
edition will hold world-wide aeronautical significance. It is the most extensive 
editorial job in our history . . . and the most important ever undertaken for the 
Air Force and the aviation industry. 

There is still time for your company to be represented in the "Air Materiel Com- 
mand" edition. Write or wire collect today, to the Advertising Sales Manager, 
AVIATION WEEK, 330 West 42nd Street, New York 36, N. Y., or contact your 
nearest AVIATION WEEK representative. 
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eludes, the local airline experiment is 
no longer worth the expense. 

As to Wiggins' long-range plan to 
convert to 30-passengcr helicopters, 
Radcliffc says it is too far off and too 
costly as an experiment. 

And the current 5-passcngcr equip- 
ment service provided by Wiggins is 
the most-subsidized of all the domestic 
operators on a ton-mile unit basis, Rad- 
cliffc says. "On the basis of past re- 
newal decisions (by the Board) . . . 
Wiggins’ sendee could not be found to 
justify a continuance of the same serv- 
ice in the future,” the examiner says. 
And “Wiggins does not contend other- 
wise,” he concludes. 

Thus, using past decisions of the 
Board as a statistical yardstick, the ex- 
aminer finds the Wiggins experiment 
not worth subsidizing any longer. 

And neither Northeast Airlines nor 
any other airline should take over any 
Wiggins routes, lie believes. The services 
should merely end. Some changes were 
recommended for Northeast routes. 

Six Airlines Amend 
Loss Restrictions 

Civil Aeronautics Board finally has 
persuaded six major airlines to drop 
from the fine print from their tariff 
rates, which formerly curtailed rights 


to sue for death, injuries and property 

■flic airlines: American, Braniff, Cap- 
ital, Colonial, Delta and National. The 
Board announces that the carriers agreed 
"after extended negotiations (since 
1949) ... to remove certain objec- 
tionable provisions from their tariffs." 
The dropping of these "possibly un- 
lawful” tariffs makes air transport liabil- 
ity rules similar to those employed by 
rail and bus. 

Parties may now file claims against 
these airlines “governed by the general 
law and statutes of limitations and will 
not be affected by special restrictive pro- 
visions in the tariffs limiting the time 
for filing such claims.” 

And passengers now have 45 days to 
file claims for lost property and two 
years to file suit, compared with 30 days 
and one year, respectively, which was 
the practice before. 

The Board announces further that 
the six airlines have agreed to give 
"reasonable and practical notice to pas- 
sengers” that there is only a $100 limit 
on liability for baggage, and that heav- 
ier insurance is available at an extra but 

As to the majority of airlines that 
still maintain "questionable” practices, 
the Board has announced it will "go 
forward vigorously and promptly with 
its investigation of carriers who refuse 
to make changes. . . .” 
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SHORTLINES 


► Air Line Pilots Assn, requests for pro- 

tection for Mid-West Airlines employes 
is denied by CAB. Says the Board: 
"The employes as well as the share- 
holders knew from the outset . . . that 
the company’s existence might only be 
for a temporary period. There is no 
sound reason why the employes should, 
at the expense of the shareholders or 
the government, now be cushioned ” 

► American Airlines reports a new one- 
dav traffic record of 9,708,000 passenger 
miles, or over $500,000 on June 18. 
Previous high of 8,957,000 was Aug. 15, 
1951. . . . May airfreight volume set 
an all-time high of $838,000, 40% over 
a year ago. April volume was $798,578. 
Freight volume for January-May is 22% 
over a year ago; air mail up 27% and 
air express up only 1%. 

► Braniff International Airways expects 
delivery of the first of its 20 Convair 
340s next week. These will cost $12 
million; Braniff recently acquired three 
DC4>s at over $3 million. Scheduled 
Convair service will get underway next 
month. 

► British European Airways Chief Ex- 
ecutive Peter Masefield says BEA 
"should be out of the red by next year 
and showing a profit from the financial 
year 1954-55.” But BEA probably can’t 
cut its deficit this year because of rev- 
enue losses of $45,000 a day during 
the fuel shortage plus cost of introduc- 
ing two new types of “luxury” aircraft 

► British Overseas Airways is accused by 
Eastern Air Lines of violating its char- 
ter on the New York-Nassau run, which 
EAL claims is restricted to flights start- 
ing or ending in England. . . . BOAC 
Chairman Sir Miles Thomas says the 
trans-Atlantic aircoach flights “seem to 
have tapped entirely new markets, for 
our Monarch and other first-class serv- 
ices are attracting more business . . . 
than before.” Bookings are 97% ahead 
of a year ago. 

► Civil Aeronantics Administration asks 
bids for lease of its C-54-ready now for 
inspection at Oklahoma City. Bids are 
to be opened July 28. 

► Chicago Municipal Airport (Midway) 
will have the most modem air mail and 
air express terminal in the U. S. when 
the present $380,000 construction and 
equipment program are completed soon, 
the ATA says. 

► Civil Aeronautics Board Member 


Chan Gurney planned to start nego- 
tiating a Japanese bilateral air agreement 
in Tokyo last week. Once this is signed, 
Japanese International World Airways, 
operated under California Eastern Air- 
ways contract and partly controlled by 
Syosen Kaisya Steamship Line, may start 
DC-4 trans-Pacific service to San Fran- 
cisco. Japanese Airlines, in which 
Northwest has some stock and operates 
within Japan, may also get into inter- 
national operation. 

► Coast and Geodetic Survey will pro- 
vide subscription service to big users of 
instrument approach charts for VHF 
omniranges at $6 a year. The price in- 


cludes mailing of a new chart in changes. 

► Eastern Air Lines' territorial mail rate 
has been fixed by CAB at the same 45 
cents a ton-mile as the domestic rate, 
retroactive to Jan. 1 of last year. The 
final rate for Apr. 7, 1948, to Dec. 31, 
1950, is fixed at 63 cents, which vielded 
$123,900. 

► KLM Royal Dutch Airlines now 
serves trans-Atlantic aircoach with 77- 
passenger DC-6Bs exclusively. 

► Mid-Continent Airlines has scheduled 
its stockholder meeting to vote on the 
Braniff merger agreement July 29. 


( /vmwicub 

LIMITED 

REQUIRES 

ENGINEERS 

DESIGN ENGINEERS 
AERODYNAMICISTS 
STRESS ANALYSTS 

DYNAMICS ENGINEERS 
SENIOR DRAFTSMEN 
WEIGHT ANALYSTS 

Positions are available for experienced aeronau- 
tical engineers and draftsmen for employment on 
long term design and development projects. 
Excellent opportunities for advancement in a 
rapidly expanding organization. 

Five day week 
Paid overtime 
Group Insurance benefits 
Semi-annual salary reviews 

Write giving resume of education and 
experience to 


P. O. Box 6087 


Montreal, Que. 
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“*“»«> Searchlight Section ADVERTISING 

EMPLOYMENT . BUSINESS . OPPORTUNITIES . EQUIPMENT — USED or RESALE 



OPPORTUNITIES 

Expanding C-119 and C-123 Aircraft Program at 
Willow Run offers fine opportunities and steady employ- 
ment for qualified men 

• A and E Mechanics — Licensed 

• Tool and Die Engineers 

• Industrial Engineers 

• Plant Engineers 

• Time Study Engineers 

• Tool and Die Designers 

KAISER-FRAZER CORPORATION 



CANADIAN 

AGENCIES 

WANTED 


Canadian company, with excellent 
references and record, and widely 
known in the aviation field in 
Canada, would accept agencies 
for exclusive distribution of ap- 
propriate aircraft products and 
accessories. 
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SEARCHLIGHT SECTION 


RESEARCH 

AND 


DEVELOPMENT 



GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 





SEARCHLIGHT SECTION 




SCIENTISTS 

ENGINEERS... 

Responsible Positions Now Open 
In Technical Development and 
Production of 

SOLID PROPELLANTS 
AND ROCKET UNITS 


SsSSSf 


. IL . . ^ 

Complete 
Reliable 

HELICOPTER SERVICE 

• Kalicoplors (or Inn - Anywkero 

• Flight and Maintenanca Training 

NEW ENGLAND HELICOPTER SERVICE, INC. 

In 248 STHE AIRPORT HIUSGROVE. R. L 


Executive Aircraft Overhaul 

AND 

Conversion 

Interiors, Radio Installations, 
Engine Changes and Engineering 
We can handle your job 
TODAY 

ENGINEERING & 
MANUFACTURING CORP. 

P.O. Box 479 Galveston, Texas 


C— 47 FREIGHTER 

2216 hrs. since new 
P & W 1830-92 engines 

LOCKHEED LODESTAR 

1726 hrs. since new 
Wright 1820-87 engines 


Aircraft Tool Design 

AND 

Manufacture 

We have available capacity 

NOW 

uuJSSSSSStou. 

P. O. Box 479 Galveston, Texat 


LOCKHEED LODESTAR 


WINGS INCORPORATED 

AMBLER, PA. AMBLER 1800 



W. CLAYTON LEMON 
MARTHA ANNE WOODRUM 


P-51-D-20 

Airline Equipment Corporation 


WANTED 


WANTED— HAM. STD. PROPS 


AIRCRAFT PARTS WANTED 


AIRCRAFT COMPONENTS INC. 
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SEARCHLIGHT SECTION 


KAMAN AIRCRAFT’S 

entrance into the field of ELEC- 
TRONIC DEVICES for HELICOP- 
TER use has created an immediate 
need for 

RADIO ENGINEERS 

Minimum of 5 years experience in 
the design and development of 
high frequency FM transmitters 
and receivers. Engineering gradu- 
ates with advanced degrees pre- 

RADIO and ELECTRONIC 
TECHNICIANS 

3 to 5 years experience in the 
construction testing and opera- 
tion of high frequency FM trans- 
mitters and receivers. Engineering 
graduates preferred. 

ELECTRO-MECHANICAL 

TECHNICIANS 

3 to 5 years experience in aircraft 
servo-control systems. Engineering 
graduates preferred. 

Please send detailed resume ta 

W. M. TYNAN 



mu 

JB^design 

\{{}X ELECTRICAL 
[/STRUCTURES 
MECHANICAL 
AERODYNAMICS 
TOOL DESIGN 

engineersl 

it will PAY YOU to check 
the positions now open at 

^Deech Gircraft 

CORPORATION 

HERE ARE THE ADVANTAGES: 



July 7, 


SEARCHLIGHT SECTION 


PBY5A Specialists 



Complete Overhaul & Maintenance 
of All Types of Aircraft 
We have 20 complete PBY5A Aircraft 
Prices starting at $25,000.00 each 

Southern California Aircraft Corp. 

433 Ph: Ontario 6-3877 Ontario, C 



INSTRUMENTS 

Authorized Factory Sales 
and Service 
for 

* Eclipse— Pioneer 
* Kollsman 

* U. S. Gauge 

C.A.A. Approved Repair Statior 
#3564 

Contractors to U. S. Air Force 
Our stock of instruments is one of [ 


IMMEDIATE DELIVERY 
CALL • WIRE • WRITE 

INSTRUMENT ASSOCIATES 

Telephone: Great Neck 4-1147 
Telegraph^WUX 1 GreoM4ec~ N. Y'. *' 

PRATT & WHITNEY ENGINES 

R 2000-7 

Ready tor Immediate Delivery 
Engine time 00:00 since overhaul 
tic Ainnotive Corp.. Burbank, 
liled lo latest airline specifications. 


P. D. SMITH 

AIRCRAFT ENGINE PARTS 
10901 SHERMAN WAY 
SUN VALLEY, CALIF. 

—DOUGLAS DC-3^ rfsr Is sd 

—EXECUTIVE LOCKHEED LODESTAR 


FOR SALE 

Chnmntnas 

td $495.00 to $595.00 


Used Beechcraft D-18S 
TH EC AL I FOR NIA COM PAN Y 

New Orleans Airport 
New Orleans, Louisiana 
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IMPORTANT! Many items in this group have not been listed in previous ads! 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands more — stocked in our Baltimore warehouse! 


43 PIECES 

ENGINE QUICK 
CHANGE UNITS 
APPLICABLE TO 
GRUMMAN FM-1 
AIRCRAFT. COM- 
PLETE WITH AC- 
CESSORIES 

TURRET PARTS 

500 LBS 

2000 OIL COOLER 
ASSEMBLES W/VALVES 

750 OXYGEN and C0 2 CYLINDERS 

HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW — UNUSED. WRITE 
FOR DETAILED LISTINGS. 

46 WHEELS 
12.50 x 16 

1 CARLOAD 



★ Send us your material lists for screening! WRITE WIRE PHONE 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE: CURTIS 3 
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The Great Coach Robbery 

It is evident that out air transportation system is going to have at 
least two classes of travel: first-class and aircoach (or tourist, to use its 
latest name). Public satisfaction over the lower fares of coach service 
has assured continuance of this service while our new-found prosperity 
has boomed all first-class travel. 

► Obligation to the Public— The item of public satisfaction brings up an 
interesting point. Any multi-class system has a solemn obligation to its 
public. This obligation might be stated thuslv: ‘‘Thy classes shall not 
be intermixed.” 

This little gem of wisdom is more easily seen in a railroad illustration. 
John Q. buys a Pullman ticket but is put aboard a coach train. He will 
of course recognize the swindle immediately and put up a fuss. The 
result will be cither a refund or a transfer to a first-class train. 

Next trip John purchases a first-class air ticket. Again he is placed in 
a coach. Now what happens? Well, way back in 1951, nothing would 
happen. Possibly John wouldn’t know the difference. There is still a 
wide variance in first-class travel between various airlines. First-class 
standards on one may hardly be equivalent to coach on another. So, 
wav back in 1951, the airline might be blessed by John’s ignorance. 

► Take It or Leave It— But suppose John DID see the difference; what 
would happen? Again, nothing. There would be no refund from first- 
class to coach fare and no transfer to another plane. John could take 
it or leave it. The airline had probably run out of first-class equipment, 
had set up a coach for the flight, and that was that. 

Perhaps it should be stated here and now that this promiscuous mixing 
of first-class passengers on coach planes does actually happen. Not 
every day of course, but far too often. 

► Airline Reasons— Airlines have several reasons for this. Here are some: 

• The first-class plane assigned to the flight broke down and only a 
coach was available. 

• There were not enough seats of the regular equipment to accommodate 
the demand, so a coach, having more seats, was used. 

• So many passengers wanted to fly that a second section was needed 
and all they had was a coach. 

The airline reasoning in all these cases seems to be, "Better to give 
them a coach than nothing at all.” 

It is only fair to say that on short flights, say less than two hours, it 
doesn’t make too much difference. Possibly no meal was to be served 
on the first-class trip anyway and passengers do not mind being crowded 
for a short while. Nevertheless, small wrongs, in the name of expediency, 

Aircoach service is still new, just emerging from the experimental 
stage. In any experiment it is necessary to improvise and substitute. 
Recent orders for coach planes indicate that the airlines will soon have 
sufficient numbers of both types of equipment to allow some flexibility in 
their operations. 

When this day comes improvising and substituting will not be neces- 
sary and there should never be any question of intermixing classes of 

► Wise Handling Wanted— In the meanb'me, because of scarce equip- 
ment, situations will arise. If these cases are not handled wisely, by 
refunding the difference in fare and advising the passengers beforehand, 
the air transportation business will receive a serious setback. 

It should be an inviolate rule on every airline that no passenger be 
allowed to pay for first-class and receive second-class. No matter what 
the excuse, this can only be termed gypping the public. 


STRICTLY PERSONAL 



Robert W. Martin, Jr., (above), former 
advertising sales manager for Aviation 
Week, has been appointed to the newly 
created executive post of general manager 
of this publication. 

Bob Martin, widely known throughout 
the aviation industry, assumed his addi- 
tional duties July 1. The new assignment 

under the supervision of Robert F. Boger, 
Aviation Week publisher. He will con- 
tinue to manage this magazine's advertising 
staff. 

The McGraw-Hill Publishing Co., in an- 
nouncing the appointment, stated that 
Aviation Week’s growth under Mr. 
Bogcr’s supervision had increased the magni- 

made the change in organization desirable. 
Mr. Boger will devote most of his time to 
his duties as publisher of Engineering News- 
Record and Construction Methods. 

Before lie became advertising manager 
of Aviation Week, the new general man- 
ager represented McGraw-Hill aviation pub- 
lications in the New York-New England 
territory. Since 19-18, he has traveled ex- 
tensively throughout the United States in 
connection with his sales managerial duties. 

Mr. Martin came to McGraw-Hill in 
1945 as advertising salesman of Aviation, 
Air Transport and Aviation News— the three 
magazines subsequently merged to form 
Aviation Wees. He was named advertis- 
ing sales manager of Aviation Week on 
Jan. 1, 1948. Previous to joining McGrasv- 
Hill, lie was with Aero Digest, part of the 
time as advertising sales manager. He also 
had been associated earlier with the old 
Sportsman Pilot as advertising manager. 

— RHW. 
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EDITORIAL 


Our Atlantic Cargo Leadership 
Has Been Frittered Away by CAB 

The piesent members of the Civil Aeronautics Board 
have an opportunity to correct the short-sighted deci- 
sion that denied certificates to both applicants for North 
Atlantic all-cargo services. 

Seaboard & Western Airlines and Transocean Airlines 
have petitioned the Board to reconsider the trans-Atlan- 
tic airfreight case. The Board has agreed to do so. 

The adverse decision was reached on Feb. 9, 1951, 
and served May 12, 1952, four years and 10 months 
after Seaboard’s application was filed. 

Record in the case was closed two and a half years ago 
—ancient history in aviation. 

Neither applicant asked one penny of government subsidy, an 
action unprecedented in trans-Atlantic air history. 

Nowhere in its decision does CAB disclose any con- 
fidence in the future of international airfreight. No- 
where does the Board consider the possibility that new 
business can be created, or that a new carrier might con- 
ceivably succeed. It appears to worry most about ‘low- 
ering the income available to certificated carriers presently 
in operation.” 

Since this case was heard, the Board has approved an 
application to remove one of the three certificated U.S. 
lines from the picture, and American Overseas has long 
since been absorbed by Pan American. 

Any advantage to shippers forthcoming in a Seaboard or Trans- 
ocean certificate would have been "transitory," CAB said. Why? 
Because the applicants might "endanger the air transportation sys- 
tem upon which those shippers depend.” Yet CAB itself permitted 
this holy system to be upset by removing one of the three com- 
panies, and creating an even bigger freight vacuum, with results 
we shall note below. 

Nowhere does CAB show any indication that any step 
— however faltering— toward a really sound air transport 
system, one requiring no subsidies at all, is a worthy 
gamble. This is how CAB lives up to its mandate, 
expressed in the Civil Aeronautics Act, to “foster and 
encourage” aviation, and to consider "competition to the 
extent necessary to insure the sound development of an 
air transportation system. . . . ” 

by the latest upset in aviation policy announced by the canny, 
trade-wise British. 

The British government has invited independent air- 
line operators to compete with the state-owned corpora- 
tions on all-freight services, both existing and newl 

Keep in mind CAB's unenlightened record on all new 
independent carriers, cargo and passenger, as you read 
what the Minister of Civil Aviation, Alan Lennox-Boyd, 
told the House of Commons May 27: 


“We seek to improve the position of the independent com- 
panies, which with few exceptions lack long-term security and 
opportunities of expansion. They cannot establish their position 
if they cannot plan firmly ahead. We therefore intend to give 

ing the cost of civil aviation to the taxpayer. . . . 

"In particular, we have hopes of independent companies de- 
veloping the all-freight market, which is a growing field with 
great possibilities. . . . The availability of aircraft is of the 

private companies long-term security' is to enable them to raise 

anxious that in the new and expanding freight market and on other 
routes outside the existing network the race will go to the people 
who can give the best service to the public." 

Compare this with CAB’s comment, in its latest 
thumbs-down decision, that “a reasonable forecast of 
the future would indicate that our failure to certificate 
these carriers will work no financial hardship on either 
of them since they are presently engaged almost to capa- 
city in work for the military.” 

Strangely, the Board’s decision ignores foreign competition. Yet 
its own backward policy has contributed to this country's loss of 
leadership in trans-Atlantic air freight to foreign cam'crsl 

In 1947, Seaboard says, U.S. certificated carriers lifted 
72.7 percent of the total air cargo across the North 
Atlantic. Foreign flag lines carried 27.3 percent. 

In 1949, our own certificated lines lifted 53.7 percent; 
the foreigners 46.3 percent. 

In 1951, we lifted only 36.4 percent; the foreign flag 
lines 63.6 percent. Our two flag lines operated only nine 
of the 348 all-cargo flights flown by flag carriers. For- 
eigners flew the others. 

For example, TWA flew six; PAA flew three. But 
KLM flew 178 and the Scandinavians ran 150. 

"The examiner and the Board noted that PAA and 
TWA stated that the airfreight potential across the 
Atlantic was limited’ and could not reasonably be 
expected to increase substantially.” Seaboard says in its 
petition: “Carriers with such a philosophy should not 
be allowed to monopolize a field in which our nation 
has such a great stake. . . . Although carriage of property 
over the North Atlantic has shown a healthy increase 
from 1950 to 1951, that increase was almost entirely an 
increase in the volume of foreign carriers.” 

Speaking of philosophy. Seaboard has already backed 
up its faith in the future of trans-Atlantic airfreight by 
ordering five Super-Constellations, costing $10 million. 
It was the first international carrier in the world to pur- 
chase long-range, over-ocean freight aircraft. 

The military' side of this case is another story’, vitally 
important, to which CAB pays only lip service in this 
decision, and which is misrepresented. We shall have 
more to say on this later. 

In reconsidering the case now, the Board can com- 
pensate, in part, for some of the deficient vision, warped 
logic and faltering courage of its predecessors. 

-Robert H. Wood 
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Tomorrow’s 

Jets 


Sperry research engineers are 
seeking solutions for tomorrow’s flight 
control problems while they develop 
new ways to better the performance of 
control equipment currently flying. 

This analog computer is duplicat- 
ing flight conditions of a new high- 
performance jet bomber being “flown'' 
automatically by the Gyropilot* flight 
control. Here, for instance, a Sperry 
engineer checks the performance of the 
airplane and automatic pilot during 
the bombing run. 


jx In test after test — in laboratory 
and its great Flight Research Center. 
MacArthur Field. Long Island— Sperry 
flight controls are continuing to prove 
their capacity to maintain stable all- 
weather flight in jet, propeller-driven, 
rotary-wing, lighter-than-air and 
pilotless aircraft. 

For 40 years Sperry has been 
working continually on flight control 
problems. With this wealth of experi- 
ence to build on. tomorrow's problems 
are being met by today's research and 
engineering. 
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save at- destination inspection costs 
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FASTENERS 


Now, for the first time, source-inspected bonded stock self-locking nuts are avail- 
able to manufacturers. Exacting quality control procedures maintained by the 
Elastic Stop Nut Corporation of America made this approval status possible. 

ESNA parts are easily identified by this tamper-proof tape on boxed fasteners— 
or the special metal seal on bagged items. Look for the AN stamp of inspection 
approval on all ESNA parts made to AN requirements. It is your assurance that 
affidavits from ESNA are no longer required . . . that there is no need to spend vital 
man-hours in “at-destination” inspection. 

For information on the variety of ESNA self-locking fasteners available under 
Bonded Stock Inventory— and their important time-and-labor-saving applications— 
just mail us this coupon. 


ELASTIC STOP NUT CORPORATION OF AMERICA 





Elastic Stop Nut Corporation of America 
is also maker of the 
Rollpin 


Dept. N1 3-725, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastener information: 

□ Details on Bonded Stock □ Elastic Stop Nut Bulletin 

□ AN-ESNA Conversion Chart □ Rollpin Bulletin 


Street_ 
City 


